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CERTIFICATION 

Hewlett-Packard Company certifies that this product met its published specifications at the time of shipment 
from the factory. Hewlett-Packard further certifies that its calibration measurements are traceable to the 
United States National Bureau of Standards, to the extent allowed by the Bureau's calibration facility, and to 
the calibration facilities of other International Standards Organization members. 

WARRANTY 

This Hewlett-Packard instrument product is warranted against defects in material and workmanship 
for a period of one year from date of shipment. During the warranty period, Hewlett-Packard 
Company will, at its option, either repair or replace products which prove to be defective. 

For warranty service or repair, this product must be returned to a service facility designated by HP. 
Buyer shall prepay shipping charges to HP and HP shall pay shipping charges to return the product 
to Buyer. However, Buyer shall pay all shipping charges, duties, and taxes for products returned to 
HP from another country. 

HP warrants that its software and firmware designated by HP for use with an instrument will execute 
its programming instructions when properly installed on that instrument. HP does not warrant that 
the operation of the instrument, or software, or firmware will be uninterrupted or error free. 

LIMITATION OF WARRANTY 

The foregoing warranty shall not apply to defects resulting from improper or inadequate 
maintenance by Buyer, Buyer-supplied software or interfacing, unauthorized modification or misuse, 
operation outside of the environmental specifications for the product, or improper site preparation or 
maintenance. 

NO OTHER WARRANTY IS EXPRESSED OR IMPLIED. HP SPECIFICALLY DISCLAIMS 
THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR 
PUKPOSE: 

EXCLUSIVE REMEDIES 

THE REMEDIES PROVIDED HEREIN ARE BUYER’S SOLE AND EXCLUSIVE REMEDIES. 
HP SHALL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR 
CONSEQUENTIAL DAMAGES, WHETHER BASED ON CONTRACT, TORT, OR ANY OTHER 
LEGAL THEORY. 

ASSISTANCE 

Product maintenance agreements and other customer assistance agreements are available for Hewlett- 
Packard products. 

For any assistance, contact your nearest Hewlett-Packard Sales and Service Office. Addresses are provided at 
the back of this manual. 



HP 86290B 

| RF PLUG-IN 

(Including Options 004 and 005) 

SERIAL NUMBERS 

This manual applies directly to HP Model 86290B 
RF Plug-In having serial number prefix 2227A. 

With changes described in Section VII, this manual also 
applies to instruments with serial numbers prefixed 
1704A, 1727A, 1737A, 1742A, 1807A, 1840A, 1847A, 
1852A, 1904A, 1908A, 1933A, 1952A, 2021A, 2034A, 
2046A, 2109A, 2138A, and 2217A. 

For additional information about serial numbers, refer 
to INSTRUMENTS COVERED BY MANUAL in 

Section I. 

© Copyright HEWLETT-PACKARD COMPANY 1984 

1400 FOUNTAINGROVE PARKWAY, SANTA ROSA, CA 95401 U.S.A. 

MANUAL PART NUMBER: 86290-90074 

Microfiche Part Number: 86290-90076 Printed: JULY 1984 

(1) Backaro 
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SAFETY CONSIDERATIONS 

GENERAL 

This product and related documentation must be reviewed for familiarization with safety 
markings and instructions before operation. This product has been designed and tested in 

accordance with international standards. 

SAFETY SYMBOLS 

Instruction manual symbol: the product will be marked with this symbol 

when it is necessary for the user to refer to the instruction manual (refer to 

Table of Contents). 

Indicates hazardous voltages. 

Indicates earth (ground) terminal. 

The WARNING sign denotes a hazard. It calls attention to a procedure, 
practice, or the like, which, if not correctly performed could result in 
personal injury. Do not proceed beyond a WARNING sign until the 
indicated conditions are fully understood and met. 

WARNING 

The CAUTION sign denotes a hazard. It calls attention to an operating 

procedure, practice, or the like, which, if not correctly performed or adhered 
to, could result in damage to or destruction of part or all of the product. Do 
not proceed beyond a CAUTION sign until the indicated conditions are 
fully understood and met. 

CAUTION 

SERVICING 

WARNING 

Any servicing, adjustment, maintenance, or repair of this product must be performed only by qualified 
personnel. 

Adjustments described in this manual may be performed with power supplied to the product while 
protective covers are removed. Energy available at many points may, if contacted, result in personal 
injury. 

v1 
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UNLEVELED 

POWER LEVEL 

86290B 

140 15.0 16.0 17.0 ao 

120-188 
100-200 300 400 S00 600 «|= SH -a09 -200 -100 0 +100 +200 +200 

SCALES FOR 8620C* 

RF TEST CABLE* 

EXTENDER BOARD* 

*NOTE: See paragraph 1-24 for part number information 

Figure 1-1. Model 86290B RF Plug-In with Accessories Supplied 
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Model 86290B General Information 

SECTION | 
GENERAL INFORMATION 

1-1. INTRODUCTION 

1-2. This Operating and Service manual contains in- 
formation required to install, operate, test, adjust, and 
service the Hewlett-Packard Model 86290B RF Plug- 
In. Figure 1-1 shows the instrument and accessories 
supplied. This section covers instrument identification, 
description, options, accessories, specifications, and 
other basic information. 

1-3. This manual is divided into eight sections which 
provide information as follows: 

a. SECTION I, GENERAL INFORMATION, con- 
tains the instrument description and specifications 
as well as the accessory and recommended test 
equipment list. 

b. SECTION HU, INSTALLATION, contains infor- 
mation relative to receiving inspection, prepara- 
tion for use, mounting, packing, and shipping. 

c. SECTION II, OPERATION, contains operating 
instructions for the instrument. 

d. SECTION IV, PERFORMANCE TESTS, con- 
tains information required to verify that instru- 
ment performance is in accordance with published 
specifications. 

e. SECTION V, ADJUSTMENTS, contains infor- 

mation required to properly adjust and align the 
instrument after repair. 

f. SECTION VI, REPLACEABLE PARTS, con- 
tains information required to order all parts and 
assemblies. 

g. SECTION VII, MANUAL CHANGES, contains 
backdating information to make this manual com- 
patible with earlier equipment configurations. 

h. SECTION VIII, SERVICE, contains descriptions 

of the circuits, schematic diagrams, parts location 
diagrams, and troubleshooting procedures to aid 
the user in maintaining the instrument. 

1-4. Supplied with this manual is an Operating Infor- 
mation Supplement. The Supplement is a copy of the 
first three sections of this manual, and should be kept 

with the instrument for use by the operator. Additional 
copies of the Operating Information Supplement can be 
ordered through your nearest Hewlett-Packard office. 
The part number is listed on the title page. 

1-5. Also listed on the title page of this manual is a 
Microfiche part number. This number can be used to 
order 4x6-inch microfilm transparencies of the manual. 
Each microfiche contains up to 60 photo-duplicates of 
the manual pages. The microfiche package also in- 
cludes the latest Manual Changes supplement as well as 
all pertinent Service Notes. 

1-6. SPECIFICATIONS 

1-7. Instrument specifications are listed in Table 1-1. 
These specifications are the performance standards or 
limits against which the instrument is tested. Table 1-2 
lists supplemental characteristics. Supplemental char- 
acteristics are not specifications but are typical charac- 
teristics included as additional information for the user. 

1-8. Safety Considerations 

1-9. This product has been manufactured and tested 
in accordance with international safety standards. Be- 
fore operation, this product and related documentation 
must be reviewed for familiarization with safety mark- 
ings and instructions. A complete listing of Safety Con- 
siderations precedes Section I of this manual. 

1-10. INSTRUMENTS COVERED BY MANUAL 

SERIAL NUMBER 
Za Ee 
PREFIX SUFFIX 
CaN Gee ay 

SER 1234A 12345 
FACTORY 

opt 001 INSTALLED 
OPTIONS [Cay] HEWLETT - PACKARD 

? MADE IN USA 

Figure 1-2. Serial Number Plate 

1-11. | Attached to the instrument is a serial number 
plate (Figure 1-2). The serial number is in two parts. 
The first four digits and letter are the serial number pre- 
fix; the last five digits are the suffix. The prefix is the 
same for all identical instruments; it changes only when 
a change is made to the instrument. The suffix, how- 
ever, is assigned sequentially and is different for each 
instrument. The contents of this manual apply to instru- 
ments with the serial number prefix(es) listed under 
SERIAL NUMBERS on the title page. 

1-1 
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1-12. An instrument manufactured after the printing 
of this manual may have a serial number prefix that is 
not listed on the title page. This unlisted serial number 
prefix indicates the instrument is different from those 
described in this manual. The manual for this newer in- 
strument is accompanied by a yellow Manual Changes 
supplement. This supplement contains ‘change infor- 
mation’ that explains how to adapt the manual to the 
newer instrument. 

1-13. In addition to change information, the supple- 
ment may contain information for correcting errors in 
the manual. To keep this manual as current and accurate 
as possible, Hewlett-Packard recommends that you 
periodically request the latest Manual Changes supple- 
ment. The supplement for this manual is identified with 
this manual’s print date and part number, both of which 
appear on the manual’s title page. Complimentary 
copies of the supplement are available from Hewlett- 
Packard. 

1-14. | For information concerning a serial number 
prefix that is not listed on the title page or in the Manual 
Changes supplement, contact your nearest Hewlett- 

Packard office. 

1-15. DESCRIPTION 

1-16. | The HP Model 86290B is designed as a Plug-In 
for the 8620C mainframe. The mainframe and 86290B 
Plug-In make up a solid-state sweep signal source with 
a frequency range of 2.0 to 18.6 GHz. The frequency 
range is swept in either one continuous band or in three 
bands. In single band operation, Band | sweeps 2.0 to 
6.2 GHz, Band 2 sweeps 6.0 to 12.4 GHz, and Band 3 

sweeps 12.0 to 18.6 GHz. When Band 4 is selected on 
the mainframe, the full frequency range of 2.0 to 18.6 
GHz is swept continuously. The fundamental frequency 
of 2.0 to 6.2 GHz is generated by a YIG Tuned Oscil- 
lator (YTO). A YTO test signal (typically — 10 dBm) is 
available at the rear panel AUX OUT connector. A YIG 
Tuned Multiplier (YTM) provides the frequency range 
from 6.0 to 18.6 GHz. 

1-17. The RF output of the instrument is controlled 
by the front panel POWER LEVEL control. Power can 
be leveled, externally or internally, across the band 
using a conventional power sampling and feedback 
technique. The automatic level control (ALC) switch 
selects the mode of leveling either internal (INT), exter- 

nal crystal (EXT), or power meter (MTR). A front 

panel EXT INPUT connector and ALC GAIN control 
are provided to use with an external leveling loop. 

1-2 

Model 86290B 

When the UNLEVELED light is on, it indicates that the 

leveling loop is open over a portion of the swept band. 
BNC connectors on the rear panel allow for external 
GM signal inputs, a | V/GHz frequency reference vol- 
tage output, and a SEQ SYNC timing signal. 

1-18. | Options for the Model 86290B RF Plug-In are 
available to (1) substitute a rear-panel RF OUTPUT 

connector and route the EXT INPUT connector to the 

rear panel and (2) provide a front-panel or rear-panel 
APC-7 RF OUTPUT connector. 

1-19. OPTION 004 

1-20. The 86290B Option 004 has the RF OUTPUT 
and ALC EXT INPUT connectors mounted on the rear 
panel instead of the front panel. Installation informa- 
tion may be obtained from the nearest Hewlett-Packard 
Field Service Center. Installation of the Option 004 re- 
quires the parts listed in Table 1-3. 

1-21. OPTION 005 

1-22. The standard 86290B RF Plug-In uses a Type- 
N RF OUTPUT connector. The 86290B Option 005 
provides an APC-7 OUTPUT connector. See Table 1-3 
for parts required to install Option 005. 

1-23. ACCESSORIES SUPPLIED 

1-24. Figure 1-1 shows the HP Model 86290B RF 
Plug-In, the four scales to be mounted in the main- 
frame, the RF Test Cable (HP Part No. 86290-20032) 

for testing and troubleshooting the RF Section, and an 
extender board (HP Part No. 86290-60020) to extend 

printed-circuit boards for troubleshooting. The four 
scales supplied are as follows: 
2.0 to 6.2 GHz, HP Part No. 86290-00014; 
6.0 to 12.4 GHz, HP Part No. 86290-00015; 
12.0 to 18.6 GHz, HP Part No. 86290-00040; 
2.0 to 18.6 GHz HP Part No. 86290-00041. 

1-25. EQUIPMENT REQUIRED BUT NOT 
SUPPLIED 

1-26. To have a complete operating sweep oscillator 
unit, the Model 86290B RF Plug-In must be installed in 
an 8620C mainframe. 



Model 86290B 

NOTE 

All 86290B operation and mainte- 
nance procedures in this manual are 
set up using the HP Model 8620C 
mainframe. The 86290B will not oper- 
ate with an 8620A or 8620B main- 
frame. 

1-27. EQUIPMENT AVAILABLE 

1-28. Service Accessories 

1-29. A service accessories package for the 86290B 
Plug-In is available for convenience in aligning and 
troubleshooting the mainframe and RF Plug-In. The 
Service Accessories Package as shown in Figure 1-3, 
contains a plug-in extender cable, two service boards, 
and an adjustment tool. The package may be obtained 
from Hewlett-Packard by ordering HP Part. No. 08620- 
60124. 

1-30. Reversing Extender Board 

1-31. A reversing extender board (Figure 1-4) is 
available for adjusting and troubleshooting when two 
circuit boards are extended at the same time. The re- 
versing extender board is especially convenient when 
two adjacent boards are extended. This allows simul- 
taneous access to the components of both boards. One 
board is extended on the reversing extender board with 
a second board on the standard extender board (Figure 
1-1). The board may be obtained from Hewlett-Packard 

by ordering Part No. 86290-60033. 

1-32. RF Section 36-Pin Extender 

1-33. A 36-pin extender is available for extending the 
RF Section approximately | inch. This allows easy ac- 
cess to components located near the front of the instru- 
ment. This extender, shown in Figure 1-5, may be ob- 
tained from Hewlett-Packard by ordering Part No. 
08621-60056. 

General Information 

1-34. Model 8755C Swept Amplitude 
Analyzer 

1-35. The Model 8620C/86290B Sweeper is compa- 
tible with the Hewlett-Packard Model 8755C Swept 
Amplitude Analyzer. For all swept amplitude measure- 
ments, the 27.8 kHz square wave modulation is applied 
directly to the 8620C rear-panel EXT AM connector. 
This eliminates the need for an external modulator, thus 

providing maximum available power to a test setup. 

1-36. Power Meters and Crystal Detectors 

1-37. The Hewlett-Packard Model 432A Power 
Meter may be used for external leveling of the Model 
86290B Plug-In RF Output Power. Externally leveled 
power is also available using an HP 8470B Crystal De- 
tector. Section III contains detailed instructions for 
using the external power leveling systems. 

1-38. Model 8410B/8411A Network Analyzer 

1-39. The Model 8620C/86290B sweeper provides 

multi-octave phase/gain measurement capability with 

the Hewlett-Packard Model 8410B Network Analyzer 

System. The combination of the Model 8410B Network 

Analyzer, the Model 8411A Frequency Converter, and 

an appropriate display plug-in forms a phase meter 
and a ratio meter for direct phase and amplitude ratio 

measurement on RF voltages. These measurements 

can be made on single frequencies and on swept 

frequencies from 2.0 to 18.6 GHz. The interfacing 
between the 8410B and 8620C/86290B sweeper permits 

the 8410B to phase lock over the 2.0 to 18.6 GHz range. 

Sweep timing pulses for the 8410B Network Analyzer 

are available at the rear-panel SEQ SYNC 

connector. 

1-40. RECOMMENDED TEST EQUIPMENT 

1-41. _ Equipment required to maintain the Model 
86290B is listed in Table 1-4. Other equipment may be 
substituted if it meets or exceeds the critical specifica- 
tion listed in the table. 

1-3 
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Table 1-1. Specifications for 86290B Installed in 8620C (1 of 2) 

SPECIFICATIONS! 

seit hot Mea 

2.0— 18.6 GHz 

FREQUENCY 

Range: 2.0—6.2GHz | 6.0-—12.4GHz | 12.0—18.6GHz 

Accuracy (at 25°C):° 
CW Mode? (or Sweep Time >0.1 sec 
with FM switch in PL or FM): 

All sweep modes: 

Marker: 

Stability 
Temperature Change: 

10% Line Voltage Change: 

10 dB Power Change from Specified 
Maximum Power: 

3:1 Load SWR, all phases: 

Residual FM (in 10 kHz bandwidth; 

FM-NORM.-PL switch in NORM position): 

CW Mode: 

+2.0 MHz/C° 

+ 100 kHz 

Ait Mize 

+100 kHz 

+ 1.0 MHz/°C 

+ 100 kHz 

210) MHZ/i-C 

+ 100 kHz 

+1.8 MHz 

+300 kHz 

TS viz 

+300 kHz 

+600 kHz 

+ 100 kHz 

+ 1.2 MHz 

+200 kHz 

<10 kHz peak <20kHz peak | <30kHzpeak | <30kHzpeak 

POWER OUTPUT 

Maximum Leveled Power (25°C):° >+10dBm >+10dBm 
(10 mW) (10 mW) 

Power Variations (at specified maximum power): 
Internally Leveled:? <+0.7dB <0) 7d <+0.8dB <+0.9dB 

Externally Leveled* 
Crystal Detector: <+0.15 dB <+0.15;dB <0 15;dB <+0.15 dB 

<+0.15 dB <+0.15 dB <+0.15 dB <+0.15 dB 

>25dB 20068 >25 dB >25 dB 

>50dB >50dB >50dB >50dB 

Residual AM (100 kHz bandwidth; below 
fundamental at specified maximum power): >55 dB >55 dB >55 dB >55 dB 

Source SWR (502 Nominal Impedance, 
2 —18 GHz): Internally Leveled: = 193] <1 

MODULATION 

External FM (Maximum Deviations for 
Modulation Frequencies): 

DC to 100 Hz: +75 MHz +75 MHz 

100 Hz to 2 MHz: +5 MHz +5 MHz 

Power Meter:” 

Spurious Signals (below fundamental at 
specified maximum power, 2 —18.6 GHz): 

Harmonically Related Signals: 

Nonharmonics: 



MANUAL CHANGES 

® NOTE MANUAL IDENTIFICATION 

Manual change supplements are revised as often as necessary to keep manuals as 

current and accurate as possible. Hewlett-Packard recommends that you peri- Model Number: 86290B/C 

odically request the latest edition of this supplement. Free copies are available from Date Printed: July 1984 
all HP offices. When requesting copies, quote the manual identification information Part Number: 86290-90074 
from your supplement, or the model number and print date from the title page of the 

manual. 

This supplement contains important information for correcting manual errors and for adapting the 
manual to instruments containing improvements made after the printing of the manual. 

To use this supplement, make all ERRATA corrections and all appropriate serial number related changes 

indicated in the tables below. 

>» = NEWITEM 

86290C 

Serial Prefix or Number Make Manual Changes Serial Prefix or Number Make Manual Changes 

Sa a 

4 SEPTEMBER 1985 fi; HEWLETT 
Ree: G PACKARD 

Printed in U.S.A. 



86290-90074 HP 86290B/C 

UPDATES APPLICABLE TO ALL SERIAL NUMBERS 

Page 1-2, Paragraph 1-18: 

Change paragraph 1-18 to read: “Option 004 substitutes a rear panel RF OUTPUT connector and routes the EXT 

INPUT connector to the rear panel. 

Page 1-2, Paragraphs 1-21 and 1-22: 

Change paragraphs 1-21 and 1-22 to read: 

1-21. RF OUTPUT Connector 

1-22. The standard HP 86290B RF plug-in uses a Type N RF OUTPUT connector. 

Page 1-2, Paragraph 1-24: 

Add the following note after paragraph 1-24: 

NOTE 

The RF cable is already mounted on the left-hand side of the RF plug-in (as viewed 

from the front). The extender board is attached to the bottom of the RF plug-in and 

need not be removed for plug-in installaition. 

Page 1-4, Table 1-1: 

Change specification for “Stability: 10 dB Power Change from Specified Maximum Power:” as follows: 

Band 1, | MHz 

Band 2, 2 MHz 

Band 3, 3 MHz 

Band 4, 3 MHz 

Add the following note under POWER OUTPUT: 

“Refer to Table 4-14 for Option 004 power specifications.” 

Page 1-6, Table 1-2: 

Under Options: Delete reference to Option 005. 

Page 1-7, Table 1-3: 

Delete the Option 005 information. 

Page 3-5, Figure 3-2: 

In Item 9, delete “(APC-7® for Option 005).” (APC-7® is a U.S. registered trademeark of the Bunker Ramo 

Corporation). 

Page 3-9, Figure 3-5: 

In Item 4, delete “(APC-7® for Option 005).” 

Page 4-30, Paragraph 4-15: 

Step d: Change “FULL SWEEP” to “AF.” 

Page 4-34, Test Record Card section 4-10: 

Add the following note: 

“Refer to Table 4-14 for Option 004 power specifications.” 

Page 5-43, Adjustment 5-27: 

Change Step i to read: “Adjust AIR7 LO LEVEL CLAMP for 0 dBm at 18.6 GHz.” 
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HP 86290B/C 

UPDATES APPLICABLE TO ALL SERIAL NUMBERS (Cont'd) 

Page 6-5, Figure 6-1: 

Delete the exploded view of the APC-7 connector along with the associated MP1 and MP2? call-outs. Delete the 

reference to Option 00S. . 

Delete the part descriptions to each of the following: 

Second reference to J1, Part Number 86290-60007. 

Second reference to JIMP1, Part Number 1250-0909. 

Second reference to JIMP2, Part Number 1250-0816. 

Page 6-21, Table 6-2: 

Change AlC4 to HP and Mfr. Part Number 0160-2306, CD 3, CAPACITOR-FXD 27 PF +5% 300VDC MICA. 

Change Al CR20 and CR21 to HP Part Number 1901-0050, CD 3, DIODE-SWITCHING 80V 200 MA 2 NS, 

02237, FDH6308. 

Change A1Q7 to HP Part Number 1853-0451, CD 5, TRANSISTOR PNP 2N3799 SI TO-18 PD = 360 MW, 03406, 

2N3799. 

Page 6-23, Table 6-2: 

Change AlW1 to HP and Mfr. Part Number 0811-3587, CD 5, RESISTOR ZERO OHMS 22AWG LEAD DIA. 

Page 6-25, Table 6-2: 

Change A2U1 and U2 to HP and Mfr. Part Number 1826-1058, CD 3, IC OP-AMP. 

Page 6-26, Table 6-2: 

Change A3Q4 and QS to HP Part Number 1853-0044, CD 2, TRANSISTOR 2N2716 SI TO-5, 01973, 2N2716. 

Add the attached portion of the A3 parts list to the end of page 6-26, Table 6-2. ) 

Page 6-27, Table 6-2: 

Change A3U1 and U2 to HP and Mfr. Part Number 1826-1058, CD 3, IC OP-AMP. 

Page 6-31, Table 6-2: 

Change A5U1 and U2 to HP and Mfr. Part Number 1826-1058, CD 3, IC OP-AMP. 

Page 6-37, Table 6-2: 

Change the check digit of All to 0. 

Change Al2 description as follows: “A12, 86290-60132, CD 1, QTY 1, YTM REPLACEMENT KIT, 28480, 

86290-60132. 

Add Al2 HP and Mfr. Part Number 86290-60133, CD 2, QTY 1, RESTORED YTM REPLACEMENT KIT FOR 

86290-60132. 

Change the check digit of AT1 to 0. 

Page 8-11/8-12, Figure 8-6 (2 of 2): 

Show W8 between AT1J2 and Al2J1. W8P1 goes to Al2J1 and W8P2 goes to AT1J2. 

86290-90074 
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HP 86290B/C 

HP Part Reference 
Number Designation 

2100-2031 
2100-2031 
0698-8491 
2100-2031 
2100-2031 

A3R20 
A3R21 
A3R22 
A3R23 
A3R24 

A3R25 2100-0636 
AaR26 2100-0637 
A3R27 2100-2497 
A3R28 2100-2655 

0757-0475 

0698-8489 

A3R29° 

A3R30° 

NNO- fF O-008R WNOAN 

A3R31 0698-8479 
| A3R32 0698-6405 
A3R33 0698-8487 
A3R34 2100-2031 

ee ee S—S— 

Ser UEC TOI FO This er Hon Cor Ordering miborimatien 

Table 6-2. Replaceable Parts 

Description 

RESISTOR-TRMR SOK 10% C TOP-ADJ 1 TRN 
RESISTOR-TRMR 50K 10% C TOP-ADJ 1 TRN 
RESISTOR 17.6K .1% .1W F TC=0+4 
RESISTOR-TRMR 50K 10% C TOP-ADJ 1 TRN 
RESISTOR-TRMR 50K 10% C TOP-ADJ 1 TRN 

RESISTOR-TRMR 1K 10% C SIDE-ADJ 20 TRN 
RESISTOR-TRMR 500 10% C SIDE-ADJ 20 TRN 
RESISTOR-TRMR 2K 10% C TOP-ADJ 1 TRN 
RESISTOR-TRMR 100K 10% C TOP-ADJ 1 TRN 
RESISTOR 274K 1% .125W F TC=0+-100 

RESISTOR 15K .1% .1W F TC=0+4 
RESISTOR 3.52K .1% .1W F TC=0+4 
RESISTOR 5.1K .1% .1W F TC=0+4 
RESISTOR 12.1K .1% .1W F TC=0+4 
RESISTOR-TRMR 50K 10% C TOP-ADJ 1 TRN 

Helle ates PAC TOON selected \altte 

Mfr 
Code 

73138 
73138 
28480 
73138 
73138 

28480 
28480 
73138 
73138 
24546 

28480 
28480 
28480 
28480 
28480 

86290-90074 

Mfr Part Number 

82PR50K 
82PRS50K 
0698-8491 
82PRS0K 
82PRS0K 

2100-0636 
2100-0637 
B2PR2K 
82PR100K 
C4-1/8-TO-2743-F 

0698-8489 
0698-8478 
0698-6405 
0698-8487 
82PRS50K 

5/6 
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HP 86290B/C 86290-90074 

p> CHANGE 1 

Page 6-21, Table 6-2: 

Change the HP and Mfr. Part Number of the Al ALC assembly to 86290-60136. Order only the replacement kit, HP 
Part Number 86290-60072, CD 8. 

Page 6-23, Table 6-2: 

Delete AIR88. 

Add AIR89, HP Part Number 0698-7272, CD 1, RESISTOR 31.6K 1% .125W. 

Page 8-17, Figure 8-9: 

If documenting an HP 86290B with a serial prefix of 2534A and above, or an HP 86290C with a serial prefix 
number of 2533A and above; do not implement this entry: 

Change the component location diagram as follows: 

Move CR20 to where R88 is currently shown (same anode/cathode orientation) 
(R88 no longer exists.) Add A1R89 to where CR20 was originally located. 

Page 8-17, Figure 8-10: 

In the lower left corner of schematic Block H, add a 3160 Ohm resistor from the junction of CR18 and CR21 to 
ground. On the left side of schematic Block G, delete R88. Show the cathode of CR20 going directly to Pin 3 of 
U2. 

Page 8-17, Figure 8-10: 

If documenting an HP 86290B with a serial prefix number of 2534A and above, or an HP 86290C with a serial 
prefix number of 2533A and above; do not implement this entry: 

Change the part number of the Al ALC assembly to 86290-60136. 

7/8 



pecneceg ho UT 
4 ¥ ’ i 

7 
Di ney 

ye 

’ 

a 
Yl. Pk Aw OTSA 2 ae 

> 98 208A i aah a en me 
Vy iel/ rence Perk Nee ed oe TM a i 

BLY Oy arene Mei geet tama tage 
hl AY waiters ae Orn) ae vf lherria’4. @ *2.4) eas, 

AON Malm pee ULF 2 seed eM Ath oan 

yt) sO eR: Ge? PORT SUDke TR Welt 5 ae “ d=za0 

j , noncrTes wil Woe, 12h @ Lay ie Le, 

fiat ECL 1G eon yey ae ae 
é : 

OF j Sl (Lae? ” %) bly wigs Late : ate 

pLIDA ete pe 26, Qik ke cobb ny Xrated 
ve 

i Ws 

)} 

te 

1 

; ’ 

Vie ' 

‘ 

PF 

1. : P 

y 

iJ ia : 
te a del © 

UTaee | wey 7 , 2 
ay Vy 



86290-90074 

| an Mfr. Part Number of the Al ALC assembly to 86290-60137. Order only the replacement kit, HP Number 86290-60072, CD 8. | 

rleft portion of the component diagram, delete R88 and show R89 in its place. In the bottom center of 
am, add CR3 between CR2 and CR4 (with the same anode-cathode orientation). 

9/10 
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Model 86290B General Information 

Table 1-1. Specifications for 86290B Installed in 8620C (2 of 2) 

SPECIFICATIONS! 

MODULATION (cont'd) 

Sensitivity (nominal):° 
FM Mode (FM-NORM-PL switch in 
FM position): t —20MHz/V —20 MHz/V —20MHz/V —20MHz/V 

Phase-Lock Mode (FM-NORM-PL switch 

in PL position): —6MHz/V —6 MHz/V —6 MHz/V —6 MHz/V 

External AM (at specified maximum power):’ 

ON/OFF Ratio: 

Symmetry: 

Attenuation for +5V Input: 

Internal AM (below specified maximum power): 
1 kHz squarewave ON/OFF Ratio: 

RF Blanking ON/OFF Ratio: 

‘All specifications are at 25°C. Allow 30 minutes warm-up time. 

*See also the Supplemental Characteristics, Table 1-2. 

Approach desired frequency from low-frequency end of band. 

“Excluding coupler and detector variation. 

>Use HP Model 432A Power Meter. Sweep duration > 10 seconds. 

°A positive input voltage decreases frequency. 

’Specific requirements for compatibility with HP 8755C, +6V 27.8 kHz square wave MODULATOR DRIVE output 
connected to external AM input. 

‘Subtract 0.5 dB for Option 004. 

”Add 0.1 dB for Option 004. 



General Information Model 86290B 

Table 1-2. Supplemental Characteristics for 86290B Installed in 8620C 

SUPPLEMENTAL CHARACTERISTICS 

NOTE: Values in this table are not specifications but are typical characteristics included for user information. 

FREQUENCY 

Linearity: 
(Correlation between frequency and SWEEP 
OUT voltage in MANUAL mode): 

Sweep Time >0.1 sec: +8 MHz +8 MHz +8 MHz +30 MHz 

Drift:(10 minute period after 30 minutewarm-up):| +300kHz +600 kHz +900 kHz +900 kHz 

POWER OUTPUT 

Power Level: 
Stability with temperature change: +0.1 dB/°C +0.1 dB/°C ml OS ed syn @ +0.1 dB/°C 

Control range while maintaining 40/60 

symmetry of internal 1 kHz squarewave: >10dB >10dB >10dB >10dB 

MODULATION 

External AM (at specified maximum power): <1.5 psec <1.5 psec <1.5 psec <1.5 psec 

Internal AM 
Sweep Time (at maximum sweep speed): 10 msec 10 msec 10 msec 10 msec 

CW Remote Program Settling time: 
FM switch in PL or FM: 5 msec 5 msec 5 msec 10 msec 

GENERAL 

Crystal Input: Approximately 50 to 750 mV for specified leveling at rated output; for use with negative polarity detectors 
such as HP Model 780 series Directional Detectors, and HP Models 8470 and 8472 series Crystal Detectors. 

Switch Points (Band 4 selected): Broadband switch points are at 6.2 and 12.4 GHz. Frequency overlap is nominally 0 to 20 
MHz at switch points. 

Frequency Reference Output: Typically 1V/GHz +0.035V; available at rear panel FREQ REF connector. 

Fundamental Oscillator: YIG Tuned 2.0 to 6.2 GHz Oscillator. Oscillator signal available at rear panel AUX OUT con- 
nector, typically —10 dBm. 

Net Weight: 9.6 pounds (4.4 kg). 

Shipping Weight: 13 pounds (5.9 kg). 

Dimensions: Height: 5 inches (12.7 cm); Width: 53/6 inches (14.7 cm); Depth: 12 inches (30.5 cm). 

Options: 
Option 004: Rear Panel RF Output. 
Option 005: APC-7 RF Output Connector. 



Model 86290B General Information 

Table 1-3. Parts Required for 86290B Options 

86290-00002 
86290-00023 
86290-20031 
86290-60005 

J10 1250-0118 

Panel: Front Lower 

Cover: Rear Panel 

RF Cable: RF Coupler to Output 
Connector: Rear RF Output 
Connector: Rear EXT ALC INPUT 

Connector: APC-7 

1-7 



General Information 

| stunt Critical Specification 

Sweep Oscillator 

Digital Voltmeter (DVM) 

Oscilloscope 

Oscilloscope Probe 

Frequency Counter 

Spectrum Analyzer 

Swept Amplitude Analyzer 

Display Mainframe 

Detector (2 required) 

Adjustable AC 
Line Transformer 

Adapters (2 required) 

Adapters (2 required) 

Frequency Meter 

Function Generator 

Power Meter 

Thermistor Sensor and 

10-dB Attenuator 

Model 86290B 

Table 1-4. Recommended Test Equipment (1 of 2) 

No substitute 

Range: —S0V to +50V 
Accuracy: +0.01% 
Input Impedance: = 10 M ohms 

Dual Channel 
Bandwidth: dc to 100 MHz 
Vertical Sensitivity: <5 mV/DIV 
Horizontal Sweep Rate: <0.1 wS/DIV 
External Sweep Capability 

10:1 Divider Probe 

Frequency Range: 2.0 to 18.6 GHz 
Input Impedance: 50 ohms 
Resolution: =1 MHz 

Frequency Range: 2.0 to 18.6 GHz 
Residual FM: <100 Hz 

Capable of Transmission Measurements 
Power Resolution: $0.25 dB 

Compatible with 8755C Swept Amplitude Analyzer 

Compatible with Swept Amplitude Analyzer 
Frequency Range: 2.0 to 18.6 GHz 
Power Range: —20 to + 10 dBm 

Output: 100 to 150 Vac 
Power: 150 Watts 

Type N (f) to Waveguide 

Type N (m) to APC 3.5 (f) 

Frequency Accuracy: $0.17% 
Calibration Increments: =2 MHz 
Frequency Range: 

2.0 to 4.2 GHz 
3.7 to 12.4 GHz 
12.4 to 18.0 GHz 
18.0 to 18.6 GHz 

Frequency Range: 0.1 to 10 MHz 
sinewave and squarewave output 

Output Level: 10 Vp-p into 50 ohms 
Output Level Flatness: 
<+ 3% from 10 Hz to 100 kHz 
<+ 10% from 100 Hz to 10 MHz 

Power Range: —20 to + 10dBm 
(No substitute when used for external 
power meter leveling). 

Frequency Range: 2.0 to 18.6 GHz 
Maximum SWR: 1.75 

Recommended Model psa 

HP 8620C 

HP 3456A 

HP 1740A 

HP 10004D 

HP 5343A 

HP 8565A or HP 8566A 

HP 8755C 

HP 180T/TR, 182T/TR 

HP 11664A 

General Radio MT3A 

HP P281C, Option 013 

HP 1250-1744 

HP 536A 
HP 537A 
HP P532A 
HP K532A 

HP 3312A 

HP 8478B, H32 
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Table 1-4. Recommended Test Equipment (2 of 2) 

Instrument Critical Specification Recommended Model Use* 

Adapter (2 required) Waveguide to APC 3.5 (f) HP K281C A 
(for use with HP K532) 

Power Meter Power Range: |W to 100 mW HP 436A P,A 

Power Sensor Frequency Range: 2.0 to 18.6 GHz HP 8485A P,A 

Crystal Detector Frequency Response: 2.0 to 18.6 GHz HP 8470B P,A 
(2 required) Maximum Input Power: 100 mW Option 012 

Attenuator Frequency Range: 2.0 to 18.6 GHz 
Maximum Input Power: +20 dBm 
Attenuation: 

10dB +0.8 dB HP 8491B 
Option 010 PA 

3 dB +0.5 dB HP 8491B 

Option 003 P 

Power Splitter Frequency Range: 2.0 to 18.6 GHz HP 11667A PA 
Maximum Input Power: 2 +20 dBm 

Extender Cable (See Figure 1-3.) HP 08620-60032 P 

Directional Coupler Frequency Range: 2.0 to 18.6 GHz HP 11691D P 
Nominal Coupling: 222 dB Option 001 
Maximum Coupling Variation: +1 dB 
Minimum Directivity: 26 dB 

RMS Voltmeter dB Range: 0 to -70 dBm HP 3400A P 
(0 dBm = 1 mV into 600 ohms) 
Frequency Range: 10 Hz to 10 MHz 
Accuracy: +5% of full scale 

Air Line Extension Impedance: 50 ohms HP 11567A P 
(2 required) Frequency Range: dc to 18 GHz 

Reflection Coefficient: 0.018 to 0.001 
(times the frequency in GHz) 

BNC Tee (2 required) Connectors: BNC jack and plug HP P/N 1250-0781 

Cable 2 ft. long, BNC connectors HP 11086A iP 

Adjustable Short Frequency Range: 1.1 to 18 GHz Maury Microwave P 
Impedance: 50 +1.5 ohms 1953B 

DC Power Supply DC Output: 0 to 10 Vde +0.05 Vde HP 6214A A 
Current: 0.1 AMP 

Adjustment Tool (See Figure 1-3.) HP P/N 8830-60024 A 

Extender Board Reversing (See Figure 1-4.) HP P/N 86290-60033 

PC Board Extender Supplied with Instrument HP P/N 86290-60020 A,T 
i.) (See Figure 1-1.) 

* P = Performance Test; A = Adjustments; T = Troubleshooting 



General Information Model 86290B 

Extender Cable 08620-60032 Moves RF Plug-In outside mainframe for 
alignment or service. 

Adjustment Tool 8830-0024 Fits miniature adjustment slot on 
potentiometers. 

36-Pin Service Board 08620-60037 Allows probing RF Section interface connec- 
tor, or rear-panel programming connector on 
all mainframes except 8620C, during per- 
formance testing or troubleshooting of 8620 
Series mainframes. 

50-Pin Service Board 08620-60125 Allows probing rear-panel programming 
connector during performance testing or 
troubleshooting of HP Model 8620C Sweep 
Oscillator mainframe. 

Figure 1-3. Service Accessories, HP Part Number 08620-60]24 

1-10 



Model 86290B General Information 

Figure 1-4. Reversing Extender Board, 86290-60033 

@ 36-Pin Male Connector (2 x 18) HP Part No. 1251-0483 

@ 36-Pin Female Connector (2 x 18) HP Part No. 1251-0484 

© 1-inch 20-Gage Wire HP Part No. 8151-0011 

Figure 1-5. RF Section 36-Pin Extender, 08621-60056 

| 1-11/1-12 



iat 1 ) ieee 4 : Pe TY fief» toy 

ry 4 s " 7 J 

7 : i a, P 4 eas a » tea ¥ att a ? : ‘ ; : " ‘ 4 . vedi ores laa. sf 4 bP hy is HARUN Ta eo ied 0 MMR OA Nels aa a ; 7 Mm UGA |) Aas 7 
wy - ‘ 

Slide NLU Ta a dade Hp tie ORE Ir OE salle 

att 

Pri al 
Paine 

, AAD IG 

Pi: abs poate 
ies, ddaee dg a" aig eat Mt 

vi etait ser 

¥ i: 

14: VR AS aD en sinha To 
: i ill v6 Obit tS (eae 

, f, Pe CAL eo man dire - 

ee ee Be ami ean a snail M 
‘ ve) + Rit 7 hie is rw ak ath; at “resi ‘ee eee 

Ae: a 

Fi ae ea yee 

i | i ; i! “ty 7 ie 

' sy a AY th inky r ha g 1) 



ee 

Model 86290B Installation 

SECTION Il 
INSTALLATION 

2-1. INTRODUCTION 

2-2. This section provides installation instructions 
for the Model 86290B RF. Plug-In and its accessories. 
This section also includes information about initial in- 
spection and damage claims, preparation for using the 
RF Plug-In and packaging, storage and shipment. 

2-3. INITIAL INSPECTION 

2-4. Inspect the shipping container for damage. If the 
shipping container or cushioning material is damaged it 
should be kept until the contents of the shipment have 
been checked for completeness and the instrument has 
been checked mechanically and electrically. The con- 
tents of the shipment should be as shown in Figure 1-1. 
Procedures for checking electrical performance are 
given in Section IV. If the instrument combination does 
not pass the electrical performance tests, refer to the 
86290B Adjustments (Section V) in this manual. If 

after the 86290B Adjustments have been made, the in- 
strument combination still fails to meet specifications, 
refer to Mainframe Adjustments in the 8620C main- 
frame manual. If a circuit malfunction is suspected, 
refer to troubleshooting information in Section VIII of 
this manual or 8620C mainframe manual. If the instru- 
ment does not pass the above electrical tests, or if the 
shipment contents are incomplete, or if there is me- 
chanical damage or defect, notify the nearest Hewlett- 
Packard office. If the shipping container is damaged, or 
the cushioning material shows signs of stress, notify the 
carrier as well as the Hewlett-Packard office. Keep the 
shipping materials for carrier’s inspection. The HP of- 
fice will arrange for repair or replacement without wait- 
ing for claim settlement. 

2-5. PREPARATION FOR USE 

2-6. Power Requirements 

2-7. When the Model 86290B RF Plug-In is properly 
installed, it obtains all power through the rear inter- 
face connection from the 8620C Sweep Oscillator 
mainframe. 

2-8. Interconnections 

2-9. For the Model 86290B RF Plug-In to operate, it 
must be plugged into an 8620C mainframe. Connection 

is made by pushing the RF Plug-In into the mainframe 
so that the Plug-In interface connector P1 mates with the 
mainframe connector. 

2-10. Mating Connectors 

2-11. _ All of the externally mounted connectors of the 
86290B are listed in Table 2-1. Opposite each 86290B 
connector is an industry identification, the part number 
of a mating connector, and the part number of an alter-- 
nate source for the mating connector. 

2-12. Operating Environment 

2-13. Temperature. The instrument may be oper- 
ated in temperatures from 0°C to +55°C. 

2-14. Humidity. The instrument may be operated in 
environments with humidity from 5% to 95% at 0° to 
40°C. However, the instrument should be protected 

from temperature extremes which cause condensation 
within the instrument. 

2-15. Altitude. The instrument may be operated at 
altitudes up to 4572 meters (15000 feet). 

2-16. Frequency Scale Installation 

2-17. To install frequency scale, proceed as follows: 

NOTE 

If mainframe has two screws on top 
of the front panel (See Figure 2-1), RF 
Plug-In does not have to be removed. 
Remove both screws and go to 
step b. 

NOTE 

If RF Plug-in is installed in mainframe, 
it must be removed to install fre- 
quency scale. See RF Plug-In removal 
instructions in Paragraph 2-20. 

a. Disengage mainframe front-panel latch handle, 
shown in Figure 2-1, by pushing downward on 
handle while pushing inward lightly on top of 
front panel. 

2-1 
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Table 2-1. Model 86290B Mating Connectors 

J1 RF OUTPUT 1250-0882 Specialty Connector 
25 P117-2 

1250-0256 Specialty Connector 
28 P118-1 

J2 ALC EXT INPUT 

1250-0256 Specialty Connector 
28 P118-1 

J3 SEQ SYNC 

1250-0256 Specialty Connector 
28 P118-1 

J4.FM 

1250-0256 Specialty Connector 
28 P118-1 

J5 FREQ REF 

1250-0882 J6 AUX OUT Specialty Connector 
25 P117-2 

EXPLODED VIEW OF MAINFRAME 
FRONT-PANEL LATCH HANDLE 
(SHOWN IN LOCKED POSITION) 

FRONT-PANEL LATCH HANDLE 

(SHOWN IN DISENGAGED POSITION) 

FREQUENCY 
SCALE 
DRUM 

RF PLUG-IN 
LOCKING PIN 

Figure 2-1. Location of Mainframe Parts Pertinent to Frequency Scale and RF Plug-In Installation 

2-2 



Model 86290B 

b. Swing front panel forward and down to position 
shown in Figure 2-2. 

c. Depress mainframe front-panel BAND select lever, 
shown in Figure 2-1, to rotate frequency scale 

drum until desired scale position is accessible. 

NOTE 

If necessary to remove a frequency 
scale, exert pressure OUTWARD, 
away from drum on right-hand edge 
of scale. 

d. Insert frequency scale so key (a “16-inch long, '- 
inch wide protrusion) on left end of scale fits into 
notch, shown in Figure 2-2, in roller on left-hand 

edge of drum. 

$ e. Push inward on right-hand edge of frequency 
scale to snap it in place in frequency scale drum. 

Installation 

CAUTION 

To prevent damage to frequency 
pointers when bandswitch drum is 
rotated, make certain that frequency 
scale is firmly in place and flush with 
band drum edges. 

f. Return front panel to upright (closed) position. If 
front panel was secured with two screws (see Figure 
2-1), replace screws. If not, while pushing inward 
lightly on top of front panel, re-engage front- 
panel latch handle by pushing it upward to lock 
position as shown in Figure 2-1, exploded view. 

2-18. RF Plug-In Installation and Removal 

2-19. Installation. To install RF Plug-In, proceed 
as follows: 

a. If mainframe power is ON, press mainframe 
LINE switch to OFF position. 

b. Position latch handle located on left side of RF 
Plug-In so it 1s perpendicular to front panel. 

Portion of handle with rectangular cut-out should 

be facing forward and portion with notch should 

be facing rear .of RF Plug-In as shown in 
Figure 2-3. 

1.) BAND INDICATOR FREQUENCY SCALE DRUM DEPRESSION 

- Figure 2-2. Mainframe Front Panel in Open Position 2-3 



Installation 

c. Slide RF Plug-In into mainframe towards rear of 
compartment. RF Plug-In latch handle will en- 
gage a locking pin, shown in Figure 2-1, inside 
mainframe and exposed portion of latch handle 
will start to move downward. 

d. Push latch handle downward, while still pushing 
inward on RF Plug-In, until latch handle is flush 
with front panel. 

2-20. Removal. To remove RF Plug-In, proceed 
as follows: 

a. Push inward on top of latch handle, shown in Fig- 
ure 2-3, and pull forward and up on bottom of 
latch handle. 

b. When exposed portion of latch handle is in a posi- 
tion perpendicualar to RF Plug-In front panel, it is 
disengaged from locking pin (Figure 2-1) and RF 
Plug-In may be removed by pulling forward on 
latch handle. 

Model 86290B 

2-21. STORAGE AND SHIPMENT 

2-22. Environment 

2-23. The instrument may be stored or shipped in envi- 
ronments within the following limits: 

Wemperatiive ae. isl eee ee —40°C toi 75°C 
Huntidipyit tse) sl) ee 5% to 95% at 0° to 40°C 
Altitudetmrssaearcs Up to 15240 meters (50000 feet) 

The instrument should also be protected from temperature 
extremes which cause condensation within the instrument. 

2-24. Packaging 

2-25. Original Packaging. Containers and mate- 
rials identical to those used in factory packaging are 
available through Hewlett-Packard offices. If the in- 
strument is being returned to Hewlett-Packard for ser- 
vicing, attach a tag indicating the type of service re- 
quired, return address, model number and full serial 

RECTANGULAR 
CUT-OUT 

2-4 Figure 2-3. RF Plug-In Latch in Release Position 
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number. Also, mark the container FRAGILE to ensure 

careful handling. In any correspondence, refer to the in- 
strument by model number and full serial number. 

2-26. Other Packaging. The following general 
instructions should be used for re-packaging with 
commercially available materials: 

a. Wrap instrument in heavy paper or plastic. (If ship- 
ping to Hewlett-Packard Office or Service Center, 
attach tag indicating type of service required, return 
address, model number and full serial number.) 

Use a strong shipping container. 

Installation 

Use enough shock-absorbing material around all 
sides of instrument to provide firm cushion and 
prevent movement inside container. Protect con- 
trol panel with cardboard. 

Seal shipping container securely. 

Mark shipping container FRAGILE to ensure 
careful handling. 

In any correspondence, refer to instrument by 
model number and full serial number. 

2-5/2-6 
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Model 86290B Operation 

SECTION Ill 
OPERATION 

3-1. INTRODUCTION 

3-2. This operating section explains the function of 
the controls and indicators of the Model 86290B RF 
Plug-In. It describes typical operating modes in a mea- 
surement system and covers operator replacement of in- 
dicator lamps. Figure 3-14 shows the positions of the 
ALC Function switch A1S1 that the operator sets for 
each application. 

3-3. PANEL FEATURES 

3-4. Front and rear panel features are described in 
Figures 3-2 through 3-5. Description numbers match 
the numbers on the illustration. 

3-5. OPERATOR’S CHECKS 

3-6. The Operator’s Checks (Figure 3-6) allow the 
operator to make quick evaluation of the instrument’s 
main functions prior to use. These checks assume that 
the 86290B Plug-In is installed in an 8620C Sweep Os- 
cillator mainframe. The checks cover the RF Plug-In 
and mainframe; therefore, if the correct indications are 

not obtained, trouble may be in either of the units. If the 
RF Plug-In is suspected, perform applicable perfor- 
mance tests in Section IV of this manual, and if neces- 

sary, the related adjustments in Section V. If correct 
indications are still not obtained, refer to the 

troubleshooting information in Section VIII to isolate 
the problem. 

3-7. OPERATING INSTRUCTIONS 

WARNING 

Any interruption of the protective 
(grounding) conductor (inside or out- 
side the instrument) or disconnecting 
the protecting earth terminal could 
make this instrument dangerous. 

NOTE 

Instrument may not meet maximum 
leveled power specifications when 
UNLEVELED lamp is lit. 

NOTE 

To use the Plug-In in the remote 
programming mode, a modification 
to the 8620C should be performed as 
shown in Service Sheet 5 (Remote 
Programming). 

3-8. Internal Leveling 

3-9. The most convenient method of RF output level- 
ing is internal leveling. A portion of the RF output is 
coupled from a directional Coupler DCI to a Detector 
CRI. A proportional dc-voltage is applied to an opera- 
tional amplifier in the 86290B ALC Amplifier Assembly 
Al. The Operator’s Checks in Figure 3-6 are performed 
in the internal leveling mode. 

3-10. External Power Meter Leveling 

3-11. | Power leveling can be obtained with a power 
meter and power splitter or directional coupler as 
shown in Figure 3-10. A sample of the RF output signal 
is routed to a power meter to produce a dc voltage pro- 
portional to the RF signal level. The dc voltage is ap- 
plied to the 86290B ALC circuits and compared with an 
internal reference voltage. A difference voltage is pro- 
duced and amplified by the ALC amplifier before being 
applied, as modulator drive, to the Coupler/Modulator 
assembly Al0. The modulator drive controls the output 
of the Coupler/Modulator to maintain a constant power 
level. 

3-12. External Crystal Detector Leveling 

3-13. | Power may be leveled externally using a power 
splitter (or directional coupler) and crystal detector. 
This leveling system uses a power splitter to sample the 
RF output signal and a crystal detector to produce a dc 
voltage proportional to RF signal level. The detector 
voltage is compared with an internal reference voltage, 
and the difference voltage changes the output power 
level to keep it constant at the output. Instead of a powér 
splitter, a directional coupler may be used to sample the 
RF signal for the leveling loop. Directional couplers are 
usually narrow band, whereas the power splitter is flat 
over a wide frequency range. The advantage of the di- 
rectional coupler is that it does not have a 6-dB loss like 

3-1 
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the power splitter; therefore, a higher maximum leveled 

power output may be obtained. To place the crystal de- 

tector leveling loop in operation, use the test setup and 

procedures in Figure 3-13. 

3-14. Internal AM 

3-15. |The 8620C Sweep Oscillator mainframe has an 

internal 1 kHz square wave for internal amplitude mod- 

ulation of the RF signal. This provides an ON/OFF ratio 

of <25 dB for all bands of the 86290B. 

3-16. External AM 

3-17. The 86290B RF Output (CW) signal can be 

amplitude modulated from 0 to 100% using an external 

modulating signal applied to the mainframe EXT AM 

connector. This provides an ON/OFF ratio of >30 dB 

for all bands of the 86290B. A positive 5 volts input re- 

duces the RF power output to at least 30 dB below 

specified maximum power. 

3-18. External FM 

3-19. The 86290B RF Output signal can be frequency 

modulated using an external modulating signal applied 

to the 86290B FM Input connector. The external FM 

function provides a means of obtaining an output 

frequency that varies under the control of an external 

modulation signal. A positive-going voltage causes out- 

put frequency to decrease while a negative-going voltage 

causes output frequency to increase. 

3-20. Frequency Reference 

3-21. A sweep signal output is available at the rear- 
panel FREQ REF connector J5 for phase-locking ex- 
ternal equipment. The sweep signal is approximately 

+ 1V/GHz. 

3-22. Phase-Lock Operation 

3-23. The 86290B RF Output (CW) signal may be 

phase-locked using an external phase-lock signal 
applied to the 86290B FM Input connector. The phase- 
lock function provides a means of obtaining a very 
stable CW frequency by transferring the frequency sta- 
bility of the reference oscillator to the source. If the CW 
frequency starts to drift, the phase difference between 
the CW frequency and the reference frequency (refer- 
ence oscillator) is detected, producing a dc voltage. The 
dc voltage is a correction signal which restores the CW 
frequency to its previous point. Stability of this CW fre- 
quency is determined by the stability of the reference 

oscillator. 

3-2 

Model 86290B 

3-24. X-Y Recorder Operation 

3-25. In Sequential Sweep operation (Band 4), the 

power output of the 86290B goes to zero at each switch- 

point for a brief time interval. This is approximately 6 

ms between Bands 1 and 2 and approximately 8 ms 

between Bands 2 and 3. (See Section VIII for a complete 

explanation of Sequential Sweep operation.) 

3-26. When an X-Y Recorder is used to plot the de- 

tected RF amplitude from the 86290B, the recorder’s 

frequency response is not adequate to respond fully to 

this “zero-power” interval and will indicate a small 

negative going spike only. The width of this spike is a 

function of sweep speed, and is essentially zero for 

sweep times greater than 20 seconds. 

3-27. Recorders without DELAY MUTE capability 

will display the “zero-power” spikes at each switch- 

point and is unavoidable. However, information loss 

caused by the spikes can be eliminated by using a slow 

enough sweep time (<20 sec). Recorders with DELAY 

MUTE capability can be operated so that “zero-power” 

spikes are eliminated. This is accomplished by connect- 

ing the 86290B SEQ SYN rear-panel output to the X-Y 

Recorder DELAY MUTE input. Using this DELAY 

MUTE feature will give a “glitch” free plot for test de- 

vices that have relatively flat responses at the switch 

point frequencies. However, test devices having a rapid 
rate of change across a switch-point, such as the Band 

Pass filter illustrated in Figure 3-1, may still show a 
slight “glitch.” Since it may not be immediately 

apparent that the “glitch” is caused by the test setup 

rather than the device under test, it is recommended that 

a reference plot be made using the X-Y Recorder PEN 

LIFT input whenever “glitches” appear in the test device 
output near the 6.2 GHz and 12.4 GHz switch-point fre- 
quencies. The PEN LIFT Input will not affect the 

switch-points; therefore, the source of the “glitch” can 
be easily recognized. This is illustrated in Figure 3-1. 

3-28. Retrace time of the 8620C mainframe, when 

using an 86290B is much faster than sweep time. When 
RF Blanking is used, 86290B power output goes to 
“zero-power’ as rapidly as the 86290B. Therefore, the 
retrace line on the X-Y recorder will not resemble actual 
RF response. This can be improved by placing the 
mainframe rear-panel RF BLANKING/OFF switch in 
the OFF position. If “zero-power” reference line is de- 
sired, one may be drawn by triggering a single sweep 
with 86290B power off (front-panel RF ON-OFF 
switch OFF.) 



Model 86290B 

6 GHz 

SWITCH POINT 

Operation 

12.4 GHz 

SWITCH POINT 

REFERENCE PLOT 
WITHOUT DELAY MUTE 

REFERENCE PLOT 
WITH DELAY MUTE "GLITCH" 

(CAUSED BY 
12.4 GHz 
SWITCH POINT) 

RESPONSE PLOT OF 
DEVICE UNDER TEST 
WITH DELAY MUTE 

Figure 3-1. Typical Recorder Plot of Device Under Test and Reference Plots 

3-29. X-Y RECORDER MODIFICATION KIT 

3-30. A modification kit is available to convert older 
X-Y Recorders to obtain DELAY MUTE capability. 
See the X-Y Recorder Operating and Service Manual or 
contact your nearest Hewlett-Packard Office for part 
number information. Addresses of HP Offices are pro- 

vided at the rear of this manual. 

3-31. OPERATOR’S MAINTENANCE 

3-32. Operator maintenance on the 86290B consists 
of replacing defective front panel Band indicator 
lamps. Removal and replacement procedures are con- 

tained in Figure 3-15. 

3-33. Replacement of the UNLEVELED lamp is 

shown in Section VIII as a maintenance procedure. 

(See Figure 8-2.) 
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Operation Model 86290B 

FRONT PANEL FEATURES 

86290B RF PLUG-IN 
iO} 2.0-18.6 GHz 

UNLEVELED 

POWER LEVEL 

@ Frequency/Band Display Indicators A8DS1 — A8DS4: @ UNLEVELED lamp DS1. Lights if output power is 
unleveled across selected frequency range. 

2.0 - 6.2 GHz. Illuminates with Band 1 selected 
on mainframe. 

6.0 - 12.4 GHz. Illuminates with Band 2 selected & POWER LEVEL control R1. Adjusts RF output power. 
on mainframe. Clockwise rotatation increases output power. 

12.0 - 18.6 GHz. Illuminates with Band 3 selected 
on mainframe. 

2.0 - 18.6 GHz. IIluminates with Band 4 selected 
on mainframe. Band 4 is the @ ALC switch S2. Selects INT (internal), EXT (external), 
Sequential Sweep. or MTR (power meter) power leveling modes. 

Figure 3-2. Front Panel Controls, Connectors and Indicators (1 of 2) 
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Model 86290B Operation 

FRONT PANEL FEATURES 

ALC EXT INPUT BNC connector J2. Input for external 
leveling from power meter or crystal detector. 

ALC GAIN control R4. Adjusts ALC leveling 
amplifier gain when system is using an external 
leveling loop. Clockwise rotation increases ALC 
loop gain. 

ALC SLOPE-OFF control R3. Compensates for high 
frequency power losses in external RF cables by 
attenuating power at lower frequencies. This 
compensation provides a flat RF signal output. The 

OFF Position removes all compensation. 

RF OUTPUT PEAK control R2. Optimizes RF output 
power for selected frequency range and assures 

minimum harmonically related signals. 

9) RF OUTPUT connector J1. Type-N 50-ohm RF output 

10) 

connector (APC-7 for Option 005). 

CAUTION 

Do not apply any DC voltage to the RF OUTPUT 
connector or damage to the instrument may 
occur. 

Drawer Latching Handle. Aids in installing and 
removing RF Plug-In. After installation, handle 
locks to hold RF Plug-In in place. 

RF ON-OFF switch $1. Turns RF power on and off. 
This is useful when zeroing a power meter or estab- 
lishing a zero power reference on an X-Y recorder. 

Figure 3-2. Front Panel Controls, Connectors and Indicators (2 of 2) 
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Model 86290B 

FRONT PANEL FEATURES 
OPTION 004 

86290B RF PLUG-IN 
2.0-18.6 GHz I) 

Frequency/Band Display indicators A8DS1 - A8DS4: 

2.0 - 6.2 GHz. Illuminates with Band 1 selected 
on mainframe. 

IJuminates with Band 2 selected 

on mainframe. 

Illuminates with Band 3 selected 

on mainframe. 

I!luminates with Band 4 selected 

on mainframe. Band 4 is the 

Sequential Sweep. 

6.0 - 12.4 GHz. 

12.0 - 18.6 GHz. 

2.0 — 18.6 GHz. 

UNLEVELED Lamp DS1. Lights if output power is 
unleveled across selected frequency range or if auto- 
matic leveling is not used. 

POWER LEVEL control R1. Adjusts RF output power. 
Clockwise rotation increases output power. 

UNLEVELED 

POWER LEVEL 

ACL switch S2. Selects INT (internal), EXT (external), 
or MTR (power meter) power leveling modes. 

ALC GAIN control R4. Adjusts ALC leveling 
amplifier gain when system is using an external 
leveling loop. Clockwise rotation increases ALC 
loop gain. 

ALC SLOPE-OFF control R3. Compensates for high 
frequency power losses in external RF cables by 
attenuating power at lower frequencies. This 
compensation provides a leveled RF signal out. The 
OFF pésition removes all compensation. 

RF OUTPUT PEAK control R2. Optimizes RF output 
power for selected frequency range and assures 
minimum harmonically related signals. 

Figure 3-3. Front Panel Controls, Connectors and Indicators (1 of 2), Option 004 



Model 86290B Operation 

FRONT PANEL FEATURES 
OPTION 004 

Drawer Latching Handle. Aids in installing and 3) RF ON-OFF switch $1. Turns RF power on and off. 
removing RF Plug-In. -After installing, handle locks This is useful when zeroing a power meter or estab- 
to hold RF Plug-In in place. lishing a zero power reference on an X-Y recorder. 

Figure 3-3. Front Panel Controls, Connectors and Indicators (2 of 2), Option 004 



Operation Model 86290B 

REAR PANEL FEATURES 

SEQ SYNC 

tw/GHz “3 
OUTPUT | 

Rear panel Heatsink. Provides heat dissipation and & FREQ REF BNC connector J5. Provides approximately 
mounting for YTM and YTO coil-driver transistors +1 volt/GHz ramp signal output. 
QI and Q2, and reference resistors R5 and R6. 

6 | FM BNC connector J4. Input connector for FM 
Interface Connector P1. Provides interconnection modulation signal or phase locking error signal. 

between 8620C mainframe and 86290B RF Plug-In. 

7 | @ SEQ SYNC connector J3. Provides RF blanking 
AUX OUT J6. Provides YIG-tuned Oscillator RF output for timing signal to external equipment. 

output signal of 2.0 — 6.2 GHz. (Cover provided 
should be installed when AUX OUT not used.) 

FM-NORM-PL switch $3. Operates in conjunction 
with FM input connector to provide optimum 
performance for either normal sweep (NORM), 
frequency modulation (FM), or phase-lock (PL) 

operation. If FM or PL modes of operation are not 
being used, switch should be in NORM. 

Figure 3-4. Rear Panel Connectors and Switch 
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Model 86290B Operation 

REAR PANEL FEATURES 
OPTION 004 

ae Rear Panel Heatsink. Provides heat dissipation and 
mounting for YTM and YTO coil-driver transistors 
QI and Q2, and reference resistors R5 and R6. 

Interface Connector P1. Provides interconnnection 
between 8620C mainframe and 86290B RF Plug-In. 

AUX OUT J6. Provides YIG-tuned Oscillator RF 
output signal of 2.0 — 6.2 GHz. 

RF OUT connector J9. Type-N 50-ohm RF output 
connector. (APC-7 for Option 005.) 

CAUTION 

Do not apply any DC vo!tage to the RF OUTPUT 
connector or damage to the instrument may 
occur. 

~ 

we ow See eee ee 

FM-NORM-PL switch $3. Operates in conjunction 
with FM input connector to provide optimum 
performance for either normal sweep (NORM), 
frequency modulation (FM), or phase lock (PL) 

operation. If FM or PL modes of operation are not 

being used, switch should be in NORM. 

FREQ REF BNC connector J5. Provides approximately 
+1 volt/GHz ramp signal output. 

EXT ALC INPUT BNC connector J10. Input for external 
leveling from power meter or crystal detector. 

FM BNC connector J4. Input connector for FM 
modulation signal or phase locking error signal. 

SEQ SYNC connector J3. Provides RF blanking 
output for timing signal to external equipment. 

Figure 3-5. Rear Panel Connectors and Switch, Option 004 



Operation Model 86290B 

OPERATOR'S CHECKS 

POWER LEVEL 

AAA AA 

OUTPET 

Figure 3-6. Operator’ s Checks (1 of 3) 
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Model 86290B Operation 

OPERATOR’S CHECKS 

SWEEP RF 
OSCILLATOR PLUG-IN 

ZAX\S/ || a | i 
MKR/ OSCILLOSCOPE 

PENLIFT|}/QOQ..O O O Of = Q Oo ‘ fs 

Cem = —=6 @--@o0 
e 5120 

(e) no 

SWEEP RF \ 

OUT OUTPUT 

10-dB CRYSTAL 
ATTENUATOR DETECTOR 

EQUIPMENT: 

Sweep Oscillator . HP 8620C 

RF Plug-In HP 86290B 

Oscilloscope HP 1740A 

Crystal Detector HP 8470B, Option 012 

10-dB Attenuator HP 8491B, Option 010 

CAUTION 

Do not apply any DC voltage to the RF OUTPUT connector or 
damage to the instrument may occur. 

NOTE 

All procedures are written using the 8620C Sweep Oscillator. 
The 86290B will not operate with an 8620A or 8620B 
mainframe. 

PROCEDURE: 

1. Connect equipment as shown in test setup. 

2.  Setcontrols as follows: 

8620C: 

TIME-SECONDS @) 
TIME-SECONDS Vernier 

1 kHz SQ WV/OFF (rear panel) @) 
DISPLAY BLANKING/OFF 

(rear panel) 29) DISPLAY BLANKING 

RF BLANKING/OFF (rear panel) @{) 

Figure 3-6. Operator’s Checks (2 of 3) 



Operation Model 86290B 

OPERATOR’S CHECKS 

86290B: 
RFOUTPUT@ @ 
POWER LEVEL@® 
ALC® 
SLOPE-OFF @ 
FM-NORM-PL (rear panel) @) 

Press LINE pushbutton switch @ to ON, LINE @ , and FULL SWEEP & pushbuttons 

should light. The 2.0 — 18.6 GHz lamp 12) should light on 86290B. 

Check that the instrument is sweeping correctly. This is indicated by a continuous signal-level 

line below zero-volt dc level on oscilloscope. Adjust PEAK control for maximum signal 

on oscilloscope. 

UNLEVELED lamp © may be lit. If UNLEVELED lamp is lit, reduce output power by turn- 

ing 86290B POWER LEVEL control @® counterclockwise until UNLEVELED lamp goes 

out. This is adjustment point for maximum leveled power. Oscilloscope trace should be 

leveled. (Refer to Figures 3-7 and 3-8 for typical oscilloscope display of Sequential Sweep un- 

leveled and leveled RF Power Output. Refer to Figures 3-9 and 3-10 for single-band displays.) 

Set 8620C MARKERS switch 24) to INTEN position. Markers should appear on oscilloscope 

trace as bright dots. Adjust oscilloscope intensity for best contrast. Set MARKERS switch to 

AMPL position. Markers should appear on oscilloscope trace as pips. 

Set 8620C MODE switch @ to MANUAL position and slowly adjust MANUAL control.@) 

Trace dot should move across oscilloscope. Return 8620C MODE switch to AUTO. 

Press 8620C CW pushbutton ae ; pushbutton should light and trace on oscilloscope should be 

a dot. Change frequency &> with CW Marker control. Dot should move across oscilloscope. 

Press 8620C CW VERNIER pushbutton switch OQ: pushbutton should light. Adjust CW 

VERNIER control. White pointer © above CW VERNIER control should move. Dot on os- 

cilloscope should also move across CRT at a very slow rate and through a narrow range. CW 

VERNIER slide switch (22) selects a0.1 multiplier (X.1 position) for CW vernier scale; in X1 

position, scale is read directly. Press 8620C CW pushbutton; CW VERNIER pushbutton lamp 

should turn off. 

Press 8620C AF pushbutton @ ; AF and CW ag pushbuttons should be lit. Deviation from 

CW frequency is selected by AF control, and adjusting it moves white pointer @ above AF 

control. AF slide switch @ selects a0.1 multiplier (X.1 position), or a 10 multiplier (X10 posi- 

tion). 

Adjust POWER LEVEL control © fully clockwise. Adjust 8620C AF control @ between 

zero and maximum. Sweep trace should be displayed on oscilloscope and should change as AF 

control is adjusted. 

Figure 3-6. Operator’ s Checks (3 of 3) 
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Model 86290B Operation 

2.0GHz 6.0 GHz 12.0 GHz 18.6 GHz 

Figure 3-7. Unleveled RF Power Output Figure 3-8. Leveled RF Power Output 
for Sequential Sweep for Sequential Sweep 

Figure 3-9. Unleveled RF Power Output Figure 3-10. Leveled RF Power Output 

for Single Band (Band 1!) for Single Band (Band 1) 

0 VDC 

' 
POWER 

OUTPUT 

ALC LOOP 

OSCILLATION 

Figure 3-11. Oscillations Due to Excessive ALC Loop Gain 
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Operation Model 86290B 

EXTERNAL POWER METER LEVELING 

SWEEP RF 
OSCILLATOR PLUG-IN 

RECORDER 
EXT INPUT OUTPUT 

RF 
OUTPUT 

LEVELED 
———-» POWER 

Vv 
I 

! 
I 

OUTPUT 

SPLITTER 

CRYSTAL 10-dB 
DETECTOR ATTENUATOR 

EQUIPMENT: 

Sweep Oscillator HP 8620C 
RF Plug-In HP 86290B 
Oscilloscope 
Power Meter 
Thermistor Sensor HP 8478B 
Crystal Detector HP 8470B, Option 012 
10-dB Attenuator HP 8491B, Option 010 
Power Splitter HP 11667A 

CAUTION 

Do not apply any DC voltage to the RF OUTPUT connector or 
damage to the instrument may occur. 

NOTE 

Power meter leveling should be used at slowest sweep rates. 
Leveling is limited by response time of thermistor sensor. 

PROCEDURE: 

1. Connect equipment as shown in test setup. 

Figure 3-12. External Power Meter Leveling (1 of 2) 
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Model 86290B Operation 

EXTERNAL POWER METER LEVELING 

Set controls as follows: 

8620C: 

MARKERS 
MODE 
TRIGGER 
TIME-SECONDS 
TIME-SECONDS Vernier Fully clockwise 
1 kHz SQ WAVE-OFF (rear panel) OFF 
DISPLAY BLANKING/OFF (rear panel) . . 

86290B: 
RF OUTPUT 
POWER LEVEL Fully clockwise 

MTR (Power Meter) 

ALC-GAIN Fully counterclockwise 
FM-NORM.-PL (rear panel) NORM (Normal) 

Press 8620C LINE pushbutton to ON; LINE and FULL SWEEP pushbuttons should light, in- 

dicating FULL SWEEP sweep mode is selected. The 2.0 — 18.6 GHz lamp should light on 

86290B. 

Select range on power meter to obtain indication near top 1/3 of meter scale. 

Adjust 86290B ALC GAIN control clockwise until leveling across band occurs as shown in 

Figure 3-8. If trace is not leveled or is only partially leveled (as shown in Figure 3-7) with ALC 

GAIN fully clockwise, reduce RF OUTPUT power. This is done by adjusting POWER 

LEVEL control counterclockwise until leveling occurs as shown in Figure 3-8. If oscillations 

appear on trace as shown in Figure 3-11, turn ALC GAIN control counterclockwise. With prop- 

er leveling across the band, the 86290B UNLEVELED light should be out. 

To use leveled RF Power output for testing external equipment, make connection at point 

marked “Leveled Power Output.” 

Figure 3-12. External Power Meter Leveling (2 of 2) 



Operation Model 86290B 

EXTERNAL CRYSTAL DETECTOR LEVELING 

SWEEP RF 
OSCILLATOR PLUG-IN 

Z-AXIS/ 
MKR 

PEN LIFT | 

CRYSTAL 
DETECTOR 

POWER 
SENSOR 

OSCILLOSCOPE [] COUPLED aS eer 

~ MAIN LINE SOE 

DIRECTIONAL 
COUPLER 

CRYSTAL 
DETECTOR 

Cables in the ALC loop must be kept <1 foot in length for best 
response. 

EQUIPMENT: 

Sweep Oscillator HP 8620C 
RF Plug-In HP 86290B 
Oscilloscope HP 1740A 
Power Meter 
Crystal Detector (2 required) HP 8470B, Option 012 
Power Splitter HP 11667A 
Directional Coupler 
Power Sensor 

PROCEDURE: 

1. Connect equipment as shown in test setup. 

CAUTION 

Do not apply any DC voltage to the RF OUTPUT connector or 
damage to the instrument may occur. 

NOTE 

Crystal Detector output should be between 50 mVdc and 
750 mVdc. 

Figure 3-13. External Crystal Detector Leveling (1 of 2) 



Model 86290B Operation 

EXTERNAL CRYSTAL DETECTOR LEVELING 

Set controls as follows: 

8620C: 
si uey jel re) Gee ee) OL arel me <e) eyy fe! (6) | a) “fol iet is Vee seh Gey ve 

el eae je) eh ma) ul crey Be fe) ae, fies (el «ojos 10) Yel -@ “ie, 1/6) Se). 10, ce pe! sey Se) a) fh te 1. 

oad aha Be ed FOU ee. Ca Mam Rota 600 6 166 Coles) sell Kee eh (ele; te Pere ie er le. (OMS) erate 

40 2A CGTON Ss SE SN CS IO oe gt aes areata Cece Sane ae 
LIME/SE@ONDS Verier i250. -ctkiw: 0 sca 5 BE Fully clockwise 
1 kHz SQ WAVE/OFF (rear panel) ...... DISPLAY BLANKING 

86290B: 
RinOU RON? gear we tenet, ote. a SU A 
|2AO NYAS) 0 Oe GAYE SE «PT SS 2 Oe ee ee Fully clockwise 

OP ae re en EIEN, 2 ly (eR Sila eae EXT 
5 BOSON ET ee ee ee Fully clockwise 

Perr ee rie: NORM (Normal) 

Press 8620C LINE pushbutton to ON; LINE and FULL SWEEP pushbuttons should light, 
indicating FULL SWEEP sweep mode is selected. The 2.0 — 18.6 GHz lamp should light on 
86290B. 

Adjust ALC GAIN and POWER LEVEL controls fully clockwise for maximum RF power 
OUTPUT and maximum ALC Loop gain. Adjust PEAK control for maximum RF power. One 
of the conditions shown in Figures 3-7 through 3-11 should be displayed on oscilloscope. If 
trace is unleveled as shown in Figure 3-7 or 3-9 (or partially leveled) and UNLEVELED lamp 
is on, turn POWER LEVEL control counterclockwise until trace is level (see Figures 3-8 and 

3-10). If ALC loop gain is too high, oscillations may occur as shown in Figure 3-11. To remove 

oscillations, reduce ALC loop gain by turning ALC GAIN control counterclockwise. 

To use leveled RF power output for testing external equipment, make connection at point 

marked “Leveled Power Output.” 

Figure 3-13. External Crystal Detector Leveling (2 of 2) 



Operation Model 86290B 

POSITIONS’ FUNCTIONS 

| and 2 Spares 

SUP Upper Clamp Removed 

DOWN Upper Clamp In (INT operation only) js 

4 UP Square Wave Modulation ON” 

DOWN No Modulation 

5 UP Sine Wave Modulation ON* 

DOWN No Modulation 

NOTE 

Only one Modulation Mode should be UP (ON) at a time. 

‘On some switches, the UP position is marked ON; on others, the DOWN position is marked with a dot. 

“In INTernal mode and when position 3 is DOWN, the 86290B output power is clamped typically at + 13 dBm by the Upper 

Power Clamp on the Al ALC Assembly. 

3Non-linear modulation mode. 

47 inear modulation mode. 

Figure 3-14. Switch Positions and Functions for ALC Function Switch AISI 
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Model 86290B Operation 

BAND INDICATOR LAMP REPLACEMENT 

Press mainframe LINE switch to OFF position. 

2. Remove 86290B RF Plug-In from mainframe. 

Remove front panel: 

NOTE 

If instrument has Option 004 (rear-panel RF OUT) installed, 
proceed to step b. 

Disconnect cable W10 from RF OUTPUT connector Jl. 

Remove Drawer Latch Handle @ by removing screw a) and latch spring @) . Note 

position of spring & and location of hole ae for reinstalling. 

Remove four screws eo from front panel (two on each side). 

d. Pull front panel out of frame slightly and remove connector J7 from A7 Master Board. 

4. Remove and replace lamp: 

Lift contact spring ey slightly and rotate it to expose base of lamp (A8DSI- 

A8DS4). Remove old lamp. 

NOTE 

Lifting the contact spring too far may bend it, reducing spring 

tension. 

b. Install new lamp and replace contact spring 6 over base. 

5. Install front panel by reversing instructions in Step 3. 

Figure 3-15. Band Indicator Lamp Replacement (1 of 2) 
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Operation Model 86290B 

BAND INDICATOR LAMP REPLACEMENT (Cont'd) 

RF OUTPUT 
Jt 

Figure 3-15. Band Indicator Lamp Replacement (2 of 2) 
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2G ae 
- Should one of your HP instruments need 
repair, the HP service organization is 

_ ready to serve you. However, you can 
help us serve you more effectively. When 
sending an instrument to HP for repair, 
please fill out this card and attach it to 
the product. Increased repair, efficiency 
‘and reduced turn-around time should 

EXT. 

SERIAL NO. 

SERIAL NO. 

DATE 

over 

HEWLETT 
PACKARD 

Ge cice an instrument to HP for repair, 
ase fill out this card and attach it to 

e product. Increased repair, efficiency 
and reduced turn-around time should 

result 

2) Z Zz fe) > rc Q e) Zz =f > (@) | U m 72] n O Zz 

EXT. 

SERIAL NO. 

SERIAL NO. 

eS a Ea SR ee INIT 

DATE 

j LJ CABLE(S) 

over 

) 
HEWLETT 
PACKARD Ui 

Should one of your HP instruments need 
repair, the HP service organization is 
ready to serve you. However, you can 
help us serve you more effectively. When 

sending an instrument to HP for repair, 

please fill out this card and attach it to 
the product. Increased repair. efficiency 
and reduced turn-around time should 

TECHNICAL CONTACT PERSON 

PHONE NO. BxXihc 

MODEL NO SERIAL NO. 

MODEL NO SERIAL NO. 

P.O. NO. DATE 

Accessories returned with unit 

LINONE LI CABLE(S) 

LJ PowER CABLE LIADAPTER(S) 

OTHER 
over 

CF Baccano 
Should one of your HP instruments need 

repair, the HP service organization is 
ready to serve you. However, you can 
help us serve you more effectively. When 

sending an instrument to HP for repair, 

please fill out this card and attach it to 
the product. Increased repair, efficiency 

and reduced turn-around time should 

result. 

COMPANY 

ADDRESS 

TECHNICAL CONTACT PERSON 

PHONE NO. EO. 

MODEL NO. SERIAL NO. 

MODEL NO. SERIAL NO. 

P.O. NO. DATE 

Accessories returned with unit 

t 

LINONE OcABLE(S) 

LJ power cABLE LIADAPTER(S) 

OTHER 
over 

) 

(7 Backaro 
Should one of your HP instruments need 

repair, the HP service organization is 
ready to serve you. However, you can 

help us serve you more effectively. When 
sending an instrument to HP for repair, 

please fill out this card and attach it to 
the product. Increased repair, efficiency 
and reduced turn-around time should 

result. 

COMPANY 

ADDRESS 

TECHNICAL CONTACT PERSON 

PHONE NO. Ens 

MODEL NO SERIAL NO. 

MODEL NO SERIAL NO. 

P.O. NO. DATE 

Accessories returned with unit 

LINONE LI] CABLE(S) 

LJ POWER CABLE LIADAPTER(S) 

OTHER 
over 

HEWLETT 
PACKARD G 

Should one of your HP instruments need 

repair, the HP service organization is 

ready to serve you. However, you can 

help us serve you more effectively. When 

sending an instrument to HP for repair, 

please fill out this card and attach it to 
the product. Increased repair. efficiency 
and reduced turn-around time should 
result. 

COMPANY 

ADDRESS 

TECHNICAL CONTACT PERSON 

PHONE NO. EXT. 

MODEL NO. SERIAL NO. 

MODEL NO. SERIAL NO. 

PZORINO. DATE 

Accessories returned with unit 

LINONE LI CABLE(S) 

LI POWER CABLE LIADAPTER(S) 

OTHER 
over 



Service needed 

L] CALIBRATION ONLY 

LI] REPAIR CL] REPAIR & CAL 

OTHER 

Observed symptoms/problems 

FAILURE MODE IS: 

L] CONSTANT CO] INTERMITTENT 

SENSITIVE TO; 

O]cotp OHeEat UO viBRATION 

FAILURE SYMPTOMS/SPECIAL 
CONTROL SETTINGS 

If unit is part of system list model 
number(s) of other interconnected in- 
struments. 

9320-3896 Printed in U.S.A. 

Service needed 

L] CALIBRATION ONLY 

CIREPAIR LJ REPAIR & CAL 

OTHER 

Observed symptoms/problems 

FAILURE MODE IS: 

L] CONSTANT CJ INTERMITTENT 

SENSITIVE TO: 

Cl coun ‘Hear Ol VisrRArion 

FAILURE SYMPTOMS/SPECIAL 
CONTROL SETTINGS 

If unit is part of system list model 

number(s) of other interconnected in- 
struments. 

9320-3896 Printed in U.S.A. 

Service needed 

CL] CALIBRATION ONLY 

CIREPAIR LJ REPAIR & CAL 

Observed symptoms/problems 

FAILURE MODE IS: 

LJ] CONSTANT DC INTERMITTENT 

SENSITIVE TO: 

[) coco OHeat UO viBRATION 

FAILURE SYMPTOMS/SPECIAL 
CONTROL SETTINGS 

If unit is part of system list model 

number(s) of other interconnected in- 
struments. 

9320-3896 Printed in U.S.A. 

Service needed 

LI CALIBRATION ONLY 

CUREPAIR LJ REPAIR & CAL 

OTHER 

Observed symptoms/problems 

FAILURE MODE IS: 

L] CONSTANT OO INTERMITTENT 

LicoLp 

FAILURE SYMPTOMS/SPECIAL 
CONTROL SETTINGS 

If unit is part of system list model 
number(s) of other interconnected in- 
struments. 

9320-3896 Printed in U.S.A. 

Service needed 

L] CALIBRATION ONLY 

CI REPAIR CJ REPAIR & CAL 

OTHER 

Observed symptoms/problems 

FAILURE MODE IS: 

LI CONSTANT CO] INTERMITTENT 

SENSITIVE TO: 

[] co.po OHeat UO viBRATION 

FAILURE SYMPTOMS/SPECIAL 
CONTROL SETTINGS 

If unit is part of system list model 
number(s) of other interconnected in- 
struments. 

9320-3896 Printed in U.S.A. 

1 

CO INTERMITTENT 

If unit is part of system list model 
number(s) of other interconnected in- 
struments. 

9320-3896 Printed in U.S.A. 
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SECTION IV 
PERFORMANCE TESTS 

4-1. INTRODUCTION 

4-2. The procedures in this section test the electrical 
performance of the instrument using the specifications 
of Table 1-1 as the performance standards. All tests can 
be performed without access to the interior of the instru- 
ment. A simpler operational test is included in Section 
III under Operator’s Checks. 

4-3. The performance test procedures must be per- 
formed in the sequence given, since some procedures 
rely on satisfactory test results in foregoing steps. If a 
test measurement is slightly out of tolerance, go to Sec- 
tion V and perform adjustment procedures. If a function 
fails to operate, go to Section VIII for troubleshooting 
information. 

NOTE 

In the following procedures an 8620C 
mainframe is specified; the 86290B 
will not operate with an 8620A or 
8620B mainframe. 

4-4. EQUIPMENT REQUIRED 

4-5. Equipment required for the performance tests is 
listed in the Recommended Test Equipment table in 
Section I. Any equipment that satisfies the critical 
specifications given in the table may be substituted for 
the recommended models. 

4-6. TEST RECORD 

4-7. Results of the performance tests may be re- 
corded in the Test Record at the end of the procedures. 
The Test Record lists all of the tested specifications and 
their acceptable limits. Test Results recorded at in- 
coming inspection can be used for comparison in 
periodic maintenance and troubleshooting and after 
repairs or adjustments. 

PERFORMANCE TESTS 

4-8. FREQUENCY RANGE AND ACCURACY TEST 

SPECIFICATION: 

Table 4-1. Frequency Range and Accuracy Specifications. 

SPECIFICATION BAND 1 BAND 2 BAND 3 BAND 4 

Frequency Range: 2.0—6.2 GHz 

Frequency Accuracy: 
(at 25°C) 

CW Mode (or Sweep 
Time > 0.1 sec with 

FM switch in PL or 

FM): 

All sweep modes: 

Marker: 

6.0—12.4 GHz 12.0-18.6 GHz 2.0—18.6 GHz 
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RELATED ADJUSTMENT: Paragraph 5-22, YTO FREQUENCY RANGE ADJUSTMENTS 

DESCRIPTION: 

CW mode accuracy is checked at three frequencies across each band. Manual sweep accuracy is checked at endpoints 
of each band. Swept frequency endpoint accuracy is checked in each band using a calibrated frequency meter. 
Specifications are shown in Table 4-1. 

SWEEP RF 
OSCILLATOR PLUG-IN FREQUENCY 

COUNTER 

oooljoo0 

goojooalfe 
I ojja 

10-dB 
ATTENUATOR 

Figure 4-1. CW and Manual Sweep Accuracy Test Setup 

NOTE 

Equipment listed is for two test setups (Figure 4-1 and 4-2). 

EQUIPMENT: 

Sweep Oscillator i 05 3 agate et Ae Ce OE 0 ee HP 8620C 
RF: Plupe Dinh tee ae ee ee a Le a HP 86290B 
Frequency Cotinter2ii i) Ue ee iene a ee het tial acer). ieee HP 5343A 
Oscilloscope sii is ese An Rice FE er HP 1740A 
Directional; Coupler fy ar nee the en ee ee HP 11691D, Option 001 
Frequency: Meter: sca feria Oana en iru age Gn ag HP 536A (0.96 — 4.2 GHz) 
Frequency Meters iv meri gin ern lamar aotearoa. HP 537A (3.7-— 12.4 GHz) 

Frequency, Meter (tie mae eer gety geet eee ae HP P532A (12.4 — 18.0 GHz) 
Frequency Meter irc ota ieee eer en Lar ames HP K532A (18.0 — 26.5 GHz) 
Adapter (Type N (itowwavesuide) i). 2. >) ee ae ee HP P281C, Option 013 

(2 required) (for use with HP P532A) 

Adapter (APG 3°5:(1) toaWavesuide) camces yrs tine Sunn) ae HP K281C 
(2 required) (for use with HP K532A 

Adapter APC 325m )itOcNi(l)) peer en ent aie eee HP P/N 1250-1750 
Adapter/A PC6i5: (in), toni) tape ewe ie eh eal kc ae eee HP P/N 1250-1743 
Crystal’ Detector: "ry irviae ihe Wiegmann: 4 WA Soc uc LN ON UMb/ meee ese HP 8470B, Option 012 
10-d Br Attenuator Oe ie rate unter geet hice RE toe a a HP 8491B, Option 010 

PROCEDURE: 

a. Connect equipment as shown in Figure 4-1. 

4-2 
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b. Set controls as follows: 

8620C: 

To RNA) Eevee nae eee oe eMac Ee Rta A rea hc hh le enh: og ek ok De bee Ais ail Band 1 
ONO) BL plot age CAEN AUR TY A ING rh ipa ue ou st a MANUAL 
SSG GH AS, 0 RRA ARI 1 ISSO AR a RS NPR) tl We ed DA a in Mn ae INT 
UN Een Eo BIW Repbes adi debe ldf ER MRR io rte hal aplasia let Men ne Camm 1-.01 
DEUS eC aN LDS, VOCIICH aM, enh nol ce) fale Ui Miocene fe. «eel Ee Fully clockwise 
He ECLNGY OPT (Team panel) £0) ui gd idee hos ko oe a RF BLANKING 

86290B: 
Re oe | ec arin ae rpm aaa ter See rae A a a an a ON 
oe he Oe a ee aed ed, eR A ae on hak Setircids die dw! W-boson es Bie icus INT 
PAGEANT S101 Bo Na 2 AMG SAO Fae 9 [tb rr Twelve o’clock 
NE INO Sree FedD Daniel nia ti MOM) “ils 2 Shnchl to cx dk Solin wel alee FM 

c. Press 8620C LINE pushbutton ON and allow 30 minutes warm-up time. 

CW Mode Accuracy 

d. Press 8620C CW pushbutton; pushbutton should light. Set 8620 CW MARKER pointer to low-frequency end 
of scale. Select Bands 1 through 4 and verify that frequency counter indicates frequencies shown in Table 4-2. 

Table 4-2. CW Mode Accuracy at Low-Frequency Endpoints 

BAND CW MARKER POINTER FREQUENCY COUNTER INDICATION 

2.0 GHz 2.000 GHz +20 MHz 

6.0 GHz 6.000 GHz +30 MHz 

12.0 GHz 12.000 GHz +30 MHz 

2.0 GHz 2.000 GHz +80 MHz 

e. Set 8620C CW MARKER pointer to center-scale. Select Bands | through 4 and verify that frequency counter 
indicates frequencies shown in Table 4-3. 

Table 4-3. CW Mode Accuracy at Mid-Frequencies 

CW MARKER POINTER FREQUENCY COUNTER INDICATION 

4.1 GHz 4.100 GHz +20 MHz 

9.2 GHz 9.200 GHz +30 MHz 

15.3 GHz 15.300 GHz +30 MHz 

10.3 GHz 10.300 GHz +80 MHz 
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f. Set 8620C CW MARKER to high-frequency end of scale. Select Bands | through 4 and verify that frequency 

counter indicates frequencies shown in Table 4-4. 

Table 4-4. CW Mode Accuracy at High-Frequency Endpoints 

CW MARKER POINTER FREQUENCY COUNTER INDICATION 

6.2 GHz 6.200 GHz +20 MHz 

12.4 GHz 12.400 GHz +30 MHz 

18.6 GHz 18.600 GHz +30 MHz 

18.6 GHz 18.600 GHz +80 MHz 

Manual Sweep Accuracy 

g. Press 8620C MARKER SWEEP pushbutton. Set MANUAL control fully counterclockwise. Set START 

MARKER Pointer to low-frequency end of scale. Select Bands 1 through 4 and verify that frequency counter 

indicates frequencies shown in Table 4-5. 

Table 4-5. Manual Sweep Accuracy at Low-Frequency Endpoints 

BAND START MARKER POINTER FREQUENCY COUNTER INDICATION 

2.0 GHz 2.000 GHz +30 MHz 

6.0 GHz 6.000 GHz +40 MHz 

12.0 GHz 12.000 GHz +40 MHz 

2.0 GHz 2.000 GHz +80 MHz 

h. Set MANUAL CONTROL fully clockwise. Set STOP MARKER pointer to high-frequency end of scale. Select 

Bands 1 through 4 and verify that frequency counter indicates frequencies shown in Table 4-6. 

Table 4-6. Manual Sweep Accuracy at High-Frequency Endpoints 

BAND STOP MARKER POINTER FREQUENCY COUNTER INDICATION 

6.2 GHz 6.200 GHz +30 MHz 

12.4 GHz 12.400 GHz +40 MHz 

18.6 GHz 18.600 GHz +40 MHz 

18.6 GHz 18.600 GHz +80 MHz 
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Swept Frequency Endpoint Accuracy 

SWEEP RF 
OSCILLATOR PLUG-IN 

FREQUENCY 
COUNTER 

OSCILLOSCOPE 

MKR/ 
PEN LIFT 

FREQUENCY 
METER 

CRYSTAL 
DETECTOR COUPLED 

DIRECTIONAL 
COUPLER 

10-dB 
ATTENUATOR 

OUTPUT 
< 

Figure 4-2. Swept Frequency Endpoint and Marker Accuracy Test Setup 

i. Connect equipment as shown in Figure 4-2; use appropriate frequency meter for frequency being checked. 

j. Set 8620C to Band 1. Press CW pushbutton. Adjust CW MARKER control for frequency counter indication of 
2.000 GHz +2 MHz. 

k. Adjust frequency meter for minimum amplitude on oscilloscope. Note dial setting of frequency meter. 

1. Press 8620C FULL SWEEP pushbutton, set MODE switch to AUTO. 

m. Adjust frequency meter to low-frequency endpoint on oscilloscope. Determine the difference between end fre- 
quency and sweeper dial setting by subtracting this frequency meter setting from frequency meter setting noted 
in step k. This frequency difference must be less than 30 MHz. 

n. Repeat steps i through m for bands and frequencies shown in Table 4-7. 

4-5 
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Table 4-7. Sweep Frequency Endpoint Accuracy Test 

BAND FREQUENCY FREQUENCY TOLERANCE 

Band 1 6.2 GHz 

6.0 GHz 

12.4 GHz 

12.0 GHz 

18.6 GHz 

2.0 GHz 

18.6 GHz 

Marker Accuracy 

0. Set 8620C to Band 1. Press CW pushbutton. Adjust CW MARKER control for frequency counter indication of 
4.1000 GHz +2 MHz 

p. Adjust frequency meter for minimum amplitude on oscillscope. Note dial setting of frequency meter. 

q. Set 8620C START MARKER pointer to 3.0 GHz and STOP MARKER pointer to 5.0 GHz. Press MARKER 
SWEEP pushbutton. Set CW MARKER pointer to 4.1 GHz. Set MARKER switch to INTEN. 

r. Adjust frequency meter to marker frequency on oscilloscope. Determine the difference between marker 
frequency and dial setting by subtracting this frequency from frequency meter setting in step p. Frequency 
difference must be less than 30 MHz. 

S. Repeat steps o through r for the bands and frequencies shown in Table 4-8. 

Table 4-8. Marker Accuracy Test 

BAND CW MARKER POINTER START STOP FREQUENCY 
(MARKER FREQUENCY) | MARKER POINTER | MARKER POINTER TOLERANCE 

9.2 GHz 8.0 GHz 10.0 GHz 

15.0 GHz 14.0 GHz 16.0 GHz 

10.0 GHz 9.0 GHz 11.0 GHz 
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4.9. FREQUENCY STABILITY TEST 

SPECIFICATION: 

Table 4-9. Frequency Stability Specifications 

FREQUENCY STABILITY: BAND 1 BAND 2 BAND3 BAND 4 

With 10% change 
in Line voltage: 

With 10 dB power 
change from Maximum 
Leveled Power 

With 3:1 load, SWR, 
all phases: 

Residual FM 

(in 10 kHz bandwidth; 

FM-NORM-PL switch 
in NORM) CW Mode: <=+30kHz 

DESCRIPTION: 

Frequency is measured for change due to line voltage, power, load, and residual FM. 
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SWEEP RF 
OSCILLATOR PLUG-IN POWER 

METER 
FREQUENCY 

COUNTER 

ADJUSTABLE | - 
AC LINE Be 

TRANSFORMER GUTPUT 

DIRECTIONAL INPUT 
COUPLER 

THERMISTOR 
MOUNT | ¢ | 

joke OUTPUT COUPLED ATTENUATOR 

Figure 4-3. Frequency Stability Test Setup 

NOTE 

Equipment listed is for three test setups (Figures 4-3, 4-4, and 4-5). 

EQUIPMENT: 

Sweep Oscillator. cog uh oe eg Coho HP 8620C 
RF Plug-In: 3%. Bo ee ee pee eR ay te meee, HP S6290B 
Frequency, Counter! A627) Beek les. 2 2.) Cpe Sat Se HP 5343A 
Specttum Analy zerien ae AL Pal pe has aE th rage a “, . HP 8566A 
Power Meter®! say. Pours <e Cae Ee eee a HP 436A 
Power Sensor. /iy. ay. aah ite 51, Si es Ree Cees HP 8485A 
Directional: CouplerDgeee eons a eee HP 11691D, Option 001 
Adjustable A@ Linesiranstormery 2"). 3) General Radio MT3A 
10-dB Attenuator: Aiea at ie) a ee HP 8491B, Option 010 
3-dB: Attenuator sneer ee ee ln te HP 8491B, Option 003 
Adjustable Short :../: 452 Rais ee, 2 Ga ee ee Maury Microwave 1953B 

PROCEDURE: 

Frequency Change with Line Voltage Change 

a. Connect equipment as shown in Figure 4-3 and set 8620C LINE switch to ON. Set adjustable line transformer to 
115 Vac. Allow 30 minutes warm-up time. 

4-8 
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b. Set controls as follows: 

8620C: 

BAND '.0ser: Sy Eh HOt Yee OF OE TORCRICTT REC RCRC RRE oa a arae eeee eaee Band 1 
ESCA tC ae ene ee eat. ot, MARE MS ohh ores Coe atic See. INT 

86290B: 
OES ES a 18 RII SO Mame A RR ek A eR en Pt SR MUON rs GH ON 
Ce ce ee ee eT Te AM: ee os ee tee ee INT 
te OIL Cat Dauel) ernment Te a ie ek ee re ee NORM 

c. Press 8620C CW pushbutton. Adjust 86290B POWER LEVEL control for maximum specified leveled power. 

d. Set 8620C CW MARKER pointer to 4.1 GHz. Note frequency indication on counter with line voltage at 115 Vac. 

e. Set line voltage to 103 Vac. Frequency change from that noted in step d should be less than + 100 kHz. 

f. Set line voltage to 127 Vac. Frequency change from that noted in step d should be less than + 100 kHz. 

g. Repeat steps d, e, and f for the bands and frequencies shown in Table 4-10. 

Table 4-10. Frequency Change with Line Voltage Change 

CW MARKER POINTER FREQUENCY CHANGE 

9.2 GHz <+100kHz 

15.3 GHz <+100 kHz 

10.3 GHz <+ 100 kHz 

Frequency Change with Power Level Change 

h. Set 8620C to Band 1 and CW MARKER pointer to 4.1 GHz. Set line voltage to 115 Vac. Adjust 86290B 
POWER LEVEL control for a leveled output power of + 10 dBm. Note frequency indication on counter. 

i. | Decrease 86290B power by 10 dB as indicated on power meter. Frequency change from that noted in step h 

should be less than +1 MHz. 

j. Repeat steps h and i for the bands and frequencies shown in Table 4-11. 

4-9 
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Table 4-11. Frequency Change with Power Level Change 

RR EAND aun CW MARKER POINTER FREQUENCY CHANGE 

9.2GHz 

15.3 GHz 

10.3 GHz 

EP RF 
OSCILLATOR PLUG-IN SPECTRUM ANALYZER 

Es po = = 

|o g®B® O00 oo 
[-. em ood Peal! 
|| Cy 

i ago 00 de] 
joo am ooo 

‘3 -O mg OOO 
o0noC ose @ @e OO 

| Hoon (ee WY se ooo 
sOOC ogee OO me OU0U 

OUTPUT 

COUPLED 

DIRECTIONAL 
COUPLER 

3-dB 
ATTENUATOR ADJUSTABLE SHORT 

e OUTPUT 

dee! eee — 

Figure 4-4. 3:1 Load SWR Test Setup 

k. Connect equipment as shown in Figure 4-4. Allow 30 minutes warm-up time. Set controls as follows: 

8620C: 

BAND iit els tee Nooo YI TSA ec rc a Band 1 

CWIMARKER:Pointer sous ees oe ee 4.1 GHz 

86290B: 

RR iba nalts teat ene R20 UA EP eR Ge ee Re UE OYE RSL aD ON 

PND Gear arc ee Ee aa mn GuMOn iM eet uNidee ooh nk ks oe BN Se INT 

FMsNORM-PE (rear pannel) niay, Shes Ce Pe en) eee ee oe NORM 

1. Press 8620C CW pushbutton. Adjust 86290B for a leveled output power of +10 dBm. 

m. Center output signal on Spectrum Analyzer display. Set frequency span to 500 kHz. 

4-10 
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n. Adjust the adjustable short through its range while observing the frequency change on analyzer. Frequency 
change must be less than — 100 kHz. 

o. Repeat steps m and n for the bands and frequencies shown in Table 4-12. 

Table 4-12. Frequency Change with 3:1 Load SWR 

BAND CW MARKER POINTER FREQUENCY CHANGE 

9.2 GHz <+200 kHz 

15.3 GHz <+300 kHz 

10.3 GHz <+300 kHz 

SWEEP RF 
OSCILLATOR PLUG-IN SPECTRUM ANALYZER 

me
 

RF 
OUTPUT 

10-dB 
ATTENUATOR 

Figure 4-5. Residual FM Test Setup 

p. Connect equipment as shown in Figure 4-5. Allow 30 minutes warm-up time. Set controls as follows: 

8620C: 
BS Egg or cin: SR PPR tes tii ce tsi Ql MG RB og sce eal wigs Band 1 

CONE 0 EOS eI Soa TE Cit UAT OP Oa Ee cag PN ne a oe 4.1 GHz 

86290B: 
tb MMIC Pachter hs ARSON ec Be eles ocd om, Gulig WS! Rise ah ah Sin Ge, ail le daa ta wa eh ca tanpeed N ON 

ee aR Sar ean PT ORE Fed Rye i ae LO Al Gocco ugh brs 3' vapitifalue Weilig Sania: ay nde dere INT 

Pete ORV etal | LCAT OAM! Wile tye caliak sah nie Binns elaine ota ty a evicta@iaiet se NORM 

q. Press 8620C CW pushbutton. Center RF output signal on Spectrum Analyzer display. Set Spectrum Analyzer 
frequency span to 100 kHz. 

4-11 
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r. Spectrum analyzer display should be similar to Figure 4-6. Frequency deviation measured across top of trace 
should be less than 10 kHz peak (20 kHz peak-to-peak). 

s. Repeat steps q and r for the bands and frequencies shown in Table 4-13. 

Table 4-13. Residual FM Frequency Deviation 

BAND CW MARKER POINTER MAXIMUM DEVIATION 

9.2 GHz 20 kHz peak 

15.3 GHz 30 kHz peak 

10.3 GHz 30 kHz peak 

PEAK—TO-—PEAK 
RESIDUAL FM 

; i H : i i e 3 

a Ur aan eae Si ck kn es oe cone 

Figure 4-6. Residual FM Displayed on Spectrum Analyzer 

4-12 
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4-10. POWER LEVEL AND VARIATION TEST 

SPECIFICATION: 

Table 4-14. Power Level and Power Variation Specifications 

SPECIFICATION BAND 1 BAND 2 BAND 3 BAND 4 

>+10dBm >+10dBm >+10dBm >+10dBm Maximum Leveled Power ~ 

>U): 

Maximum Leveled Power 

(Option 004) 
>+9.5dBm >+9.5dBm >+9.5 dBm >+9.5dBm 

Power Variations (at specified 
maximum leveled power): 

<+0.7dB 

<+0.8dB 

<+0.7dB 

<+0.8dB 

<+0.8dB 

<+0.9dB 

<+0.9dB 

<+1.0dB 

Internally Leveled 
Internally Leveled (Option 004) 

Crystal Detector <+0.15 dB <+0.15 dB <+0.15 dB <+0.15 dB 
Leveled (External)! 

Power Meter <+0.15dB <+0.15dB <+0.15 dB <+0.15dB 
(External) 

'Excluding coupler and detector variations. 
*Use HP Model 432A Power Meter: sweep duration > 10 seconds. 

RELATED ADJUSTMENT: 

Paragraph 5-23, YTM SLOW SPEED TRACKING ADJUSTMENTS and Paragraph 5-27, ALC ADJUSTMENTS: 

DESCRIPTION: 

Maximum leveled power is measured with a power meter. Power level variations with internal leveling, crystal 
detector leveling, and power meter leveling are checked. In each mode, the power variations are measured on the 
oscilloscope. The trace is calibrated by changing the RF output power by the amount of the specification as noted on 
the power meter and the corresponding change in the oscilloscope trace position. 

In the internal leveling test, the oscilloscope is calibrated with the power meter, then the oscillator output is routed 
through a crystal detector to the oscilloscope vertical input. Removing the thermistor sensor and directional coupler 
from the test setup eliminates errors due to frequency response variations in these devices. In the external leveling 
modes, the frequency response variations do not affect the oscilloscope display because the leveling variations are 
monitored in the feedback loop. However, the usable RF power output from the directional coupler will have level 
variations as a result of the frequency response characteristics of the thermistor sensor, crystal detector, and direc- 
tional coupler. 

4-13 
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Model 86290B 

Z-AXIS/MKR/PEN LIFT 

SWEEP RF 
OSCILLATOR PLUG-IN 

Se | ay 

O (OL @) [e) O] - Q (6) 

O@— — =—6> ® @® © Z-AXIS 

RF 

OUTPUT 

POWER 
-? SENSOR 

ADAPTER 

APC 7 TO f CRYSTAL 
10-dB N MALE DETECTOR LH 

ATTENUATOR {| ADAPTER Yr 

Bsa mie 

Figure 4-7. Internal Leveling Test Setup 

NOTE 

Equipment listed is for three test setups (Figures 4-7, 4-8 and 4-9). 

EQUIPMENT: 

Sweep Oscillatory: i 5 ya Migic Uae eet etc eee, a0 2m ea a HP 8620C 
RE PlugsTn (e282 Rust oueds tea ete UNes ac tae cen ae HP 86290B 
Oscilloscope 13))h) penne Sk lg yr) ee a HP 1740A 
Power, Meter. ste ise cyiega  lchveitaaiie pein tet “etuacies Huis allies taaaan ee HP 432A 

Thermistor Sensor and l0-dB Attenuator 7. pies HP 8478B, H32 

Power; Meters. i/o Re sic), . S cilie . (atr ra Aan ee a ne ne re HP 436A 
Power S€NSOP es 2/2 age ale (ech Sede Ah an ee a HP 8485A 
10-dB-Attenuatoty i oencn a. pee ry A abla he as ae ee 8491B, Option 010 
Directional, Couplers gay ay ee ete ected We oils Ai ee HP 11691D, Option 001 
Crystal Detector, iigciiie oie tee eity nei eroekal op Re eo ee HP 8470B, Option 012 
BNC TEE i 6.000 seh See Ailes bh nihil cueMaee geo) ks aa en er HP P/N 1250-0781 
Adapter (APC.3:5 G)tGHNs(g)) 0. oe gr HP P/N 1250-1744 

PROCEDURE: 

a. Connect equipment as shown in Figure 4-7 with RF OUTPUT connected to the oscilloscope 
as follows: 

8620C: 

4-14 

BAND 6 ore yet e teh alas BPs an NN abi es SI Rate Se Band 1 
MODE iii aia sad aati Begins Melati) ME GP AONE Fiala) ei gan ar a MT aM tie ek ett AUTO 
TRIGGER Jig ay A EFC ha a gene era alee INT 
TIME*SECONDS ici is ania Na antler osely op) lel Cea a Pe ae ea 1-.01 
TIME-SECONDS Wernier avin eee er ene ee Fully clockwise 
RF BLANKING/OFF (rear, panel eae te a eee RF BLANKING 
DISPLAY BLANKING/OEF (rear panel) see DISPLAY BLANKING 

OSCILLOSCOPE 

. Set controls 
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86290B: 
Ey ee I ae Pe ME | cc UE ide ce Rig, ow we oe eel hs RU sl ON 

NS Chop. par nat die ire Nr eb bras eng outs Era aL ale aha eae ae a INT 

Bae NOUINE SEO RC ANU TIAIC I) Uh tera eras echt Ai eis a oss, a) a) whee PROD Abia soy dolls FM 

b. Press 8620C LINE ON and select FULL SWEEP. Select A vs B on the 1740A and adjust for a full display. 
Allow 30 minutes warm-up time. 

c. Adjust 86290B POWER LEVEL and PEAK controls for maximum leveled power as indicated on oscillscope. 

Internal Leveling 

NOTE 

The following procedure assumes the use of a standard 86290B. If an 
Option 004 86290B is being tested, subtract 0.5 dB from Maximum Leveled 
Power specification and add 0.1 dB to internal leveling power variation 
specifications as indicated in Table 4-14. 

d. Connect equipment as shown in Figure 4-7 with RF OUTPUT connected to power sensor and power meter. 

e. Press 8620C CW pushbutton. Slowly rotate CW MARKER control through entire range while observing power 

meter reading. Minimum power should be greater than + 10 dBm. Note minimum power point reading. 

f. Adjust CW MARKER control to minimum power point as observed on power meter. Set 86290B POWER 

LEVEL control fully counterclockwise and note power meter indication. This reading should be at least 10 dB 

below minimum power point reading in step e. Adjust power to + 10.0 dBm +0.1 dB. 

g. Connect equipment as shown in Figure 4-7 with RF OUTPUT connected to crystal detector and oscilloscope. 

Adjust oscilloscope to establish + 10 dBm reference on top horizontal graticule. 

h. Connect equipment as shown in Figure 4-7 with RF OUTPUT connected to power sensor and power meter. 

Adjust 86290B power to + 11.4 dBm —0.1 dB. (It may be necessary to change frequency.) 

i. Connect equipment as shown in Figure 4-7, with RF output connected to crystal detector and oscilloscope. Note 

11.4 dBm reference point on oscilloscope. Area between this trace position and top graticule line represents 

leveling to tolerance. 

j. Press 8620C FULL SWEEP pushbutton. Adjust 86290B until minimum power point (upper point of trace) 

coincides with reference line established in step g. Lower point of trace (maximum power point) should be 

above reference point established in step h. 

NOTE 

If power variation does not meet specification in step j, use the power 

meter to check level of maximum and minimum power points. Additional 

power variation may be introduced by the crystal detector causing the 

power variation specification not to be met. 

k. Repeat steps h through j for each band listed in Table 4-15, using the reference power listed to establish leveling 

tolerance in step h. 

Ne ini 

4-15 
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a TTII=IIEISESESE SEES ESSS EEE? 

Table 4-15. Internal Leveling Power Level and Variation 

+11.4dBm 

+11.6dBm 

+11.8dBm 

Crystal Detector Leveling 

SWEEP RF POWER 

OSCILLATOR PLUG-IN METER OSCILLOSCOPE 

Ea wt i pe A BS 

fs yapeey 
000 0 ofo ¥ . a | 

@ © @®)}o es @) s 

INPUT et AOnRS A 
Z-Ax\S/ 9 SWEEP RF EXT INPUT ae: 
MKR/ OUT ‘OUT , 

PEN LIFT PUT BNC TEE A Z-AXIS 

Is 
I, POWER 

ADAPIERNG ee 
CRYSTAL 10-dB 
DETECTOR ATTENUATOR 

(Class 

COUPLED OUTPUT 

| 

DIRECTIONAL 

COUPLER 

Figure 4-8. Crystal Detector Leveling Test Setup 

1. Connect equipment as shown in Figure 4-8. Allow 30 minutes warm-up time. 

NOTE 

The HP 8470B Crystal Detector has a negative output. 

m. Set controls as follows: 

8620C: 
BAND si. eh Rue Aas aller, Sah beet IE seperate Band 4 

CW MARKER: Pomteri 3 20 ke. 2 Se eee ta 10.0 GHz 

MARKERS 660.5))2 205.4 vel aac el gle tcn tlic re ee ae a INTEN 

MODE ‘8. tad. sk PR Ge ER a en ea AUTO 
TRIGGER: oo ychaey Leet, SA a a a ee ae Se eee INT 

TIME4SECONDS 40.128 Uh a a ee eee eae: 1-.01 
TIME-SECONDS Vernier ....%. eRe ae ee Fully clockwise 
REBUANKING/OPPitrear pane] yy te ee ee RF BLANKING 

DISPLAY BLANKING/OFF (rear panel) .......... DISPLAY BLANKING 
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86290B: 
CC rR Tee CMR ere or LR, oy eS Tak a Me ws, OS ae Meee hh ae ON 
A San ere Re ee cal ee Ged 3 aaa. bknctin de ave ale EXT 
Gta NN area anne ss ae nA EAE oa Sa ied heheh Bb Ba BA Midrange 
Oe Oe see amet cuetr leads a es foe Ftd a dl eee bh ed gle OFF 

n. Turn the 86290B POWER LEVEL control fully clockwise. Press the 8620C FULL SWEEP pushbutton. Posi- 
tion the marker on the 8620C to the minimum power point as observed on the oscilloscope. 

o. Press the 8620C CW pushbutton. Adjust the 86290B POWER LEVEL control for a + 10 dBm indication on the 
power meter. 

p. Adjust oscilloscope vertical control to position the dot to the center graticule of the oscilloscope. Adjust the 
86290B POWER LEVEL control for a power increase of 0.3 dB as observed on the power meter. The area be- 
tween this trace position and the center graticule represents a leveling tolerance of +0.15 dB. Reset minimum 
power point to + 10 dBm. 

q. Press 8620C FULL SWEEP pushbutton. The minimum power point should be on the center graticule. The 

highest point of the trace should be within the leveled variation limit established in step p. 

Power Meter Leveling 

SWEEP RF POWER 

OSCILLATOR —— PLUG-IN METER 

OSCILLOSCOPE 

THERMISTOR 

Figure 4-9. Power Meter Leveling Test Setup 

r. Connect equipment as shown in Figure 4-9. Allow 30 minutes warm-up time. 

NOTE 

The HP 432A Power Meter has a positive output. 
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nn Ley EEE 

S. Set controls as follows: 

8620C: 
BAND 6 conto Cn ee Gl RE Uy Rol Deal? ay Aaa ee i Band 4 

MODE 32 ee i oa cia aes ih ab a ans eel ce ea an AUTO 

TRIGGERS? 2k Caustic eau, oceania ee ean ere ne INT 

TIME-SECONDS & 2% sch Macon btw Ase eerie seg ke prey eeknrin aa rer mene aoe ae 100 — 10 

TIME-SECONDS Vernier) ota din. cece cree) ley ei ee Midrange 

RF BLANKING/OFF\(rear panel y-ray Ree cee an ee RF BLANKING 

DISPLAY BLANKING/OFF (rear panel) ............ DISPLAY BLANKING 

86290B: 
Riv imeeteanely eu hopreyeeii ate CR Rofl ynil cease teadice ogee eerie tern rr alecme ON 

ATG) 00S Bag core teed absent gen eo apptnar eee IR MINAN Eelcusid ean ee ae Oi MTR 

A GLE GAIN Feu Swe hy clit ahs SIGs AE Riera Lc ettin tieh asee e Midrange 

NOTE 

For power meter leveling, sweep rates slower than 10 sec/sweep should 

be used to ensure proper leveling due to the slow response time of the 

thermistor sensor. 

t. Turn the 86290B POWER LEVEL control fully clockwise. Press the 8620C FULL SWEEP pushbutton. Posi- 

tion the marker on the 8620C to the minimum power point as observed on the oscilloscope. 

u. Press the 8620C CW pushbutton. Adjust the 86290B POWER LEVEL control for a + 10 dBm as observed on 

the power meter. Set the power meter range for indication in the upper half of the scale. 

v. Press the 8620C FULL SWEEP pushbutton. (Note sweep rate limitation of the thermistor sensor.) Observe 

minimum and maximum power meter readings. Total variations should not exceed 0.3 dB. 

4-11. RESIDUAL AM TEST 

SPECIFICATION: 

AM noise in a 100 kHz bandwidth (below fundamental at specified maximum leveled power): >55 dB. 

DESCRIPTION: 

The carrier signal from the 86290B Plug-In is amplitude modulated with a square wave from the 8620C Sweep Oscil- 

lator. The modulated signal is used to establish a reference on the RMS Voltmeter that is 9 dB below the actual carrier 

signal. The 9-dB reduction occurs because of the voltmeter response to a square wave and the square-law response of 

the crystal detector. The modulation is removed and the magnitude of the Residual AM component is measured with 

respect to the established reference. 
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SWEEP RF RMS 
OSCILLATOR PLUG-IN VOLTMETER 

10-dB CRYSTAL 
ATTENUATOR DETECTOR 

2-FT CABLE 

Figure 4-10. Residual AM Test Setup 

EQUIPMENT: 

RCC DAU Set AROe PMP e. eRe r er tone ee 2k 6G od eho siys at nO lw aye, shee HP 8620C 
ee OE PAGE LRM eee TEI SNE Getta) Nick ok oe 84 ob Me Tay HP 86290B 
PON USA OleICEOLY Musnibane Barrie kta tabrcbiss ashy rie! oi och! 05. auee sani pa haute deem dl HP 3400A 
Ue Psy AC tet Mt ALOONIe TE Perma e le a eee ame relia. bintiss sucha we HP 8491B, Option 010 
eye Cle COED IRM ee NTRS TE Se ats. ee ee ale HP 8470B, Option 012 
TOO NOOO UC alow ty wa ae ese sels go ek le ek ee we HP 11086A 

PROCEDURE: 

a. | Connect equipment as shown in Figure 4-10. Allow 30 minutes warm-up time. Set controls as follows: 

8620C: 
EON) ee eer a Ae UT NA aid dey ae Oh pemeo anise) hee hae Band 4 

COMSONM WIN) 2419 BYES 200y Fy Uo Ue aed yen ec ae UR a a es NGL oe 10.0 GHz 

KZ SOW V/OFF Gear panel) sic ils. sa es + swe a aiaee ele 1 kHz SQ WV 

ORE IN IGEING/ OPEC TEAR DANG) in wie Ban, eeverioeraestarersinlel lp fovewoncebenae RF BLANKING 

86290B: 

Fc aM I NU Ae Sa SAMY hace Sila hot x sath! coca Lava ik oa oa ag i) tas ambinnl eles cat 28 ON 

Pte Cem ee Bt Ve ME ease er ea 0 cal Gag agile, ue ay Aomilin Sealy ecu te eke EWS) eas INT 

b. Adjust 86290B for maximum specified leveled power. Press CW pushbutton. 

NOTE 

Any CW frequency between 2.0 GHz and 18.6 GHz may be used for this test. 

c. Set RMS voltmeter to a range that gives an on-scale indication. Note meter indication. 
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d. Set 8620C rear-panel 1 kHz SQ WV/OFF switch to OFF. Set RMS voltmeter to a range that gives an on-scale 

reading. The difference between this reading and the reading in step c should be a minimum of 46 dB. 

NOTE 

A 46-dB decrease in the RMS voltmeter indication corresponds to a 55-dB 
reduction in signal value. A correction factor of 9 dB is added because of the 
RMS voltmeter response to a square wave and the square-law response of 
the crystal detector. 

4-12. SPURIOUS SIGNALS TEST 

SPECIFICATION: 

Test is measured in dB below fundamental at specified maximum power, 2.0 — 18.6 GHz. 

Harmonically Related'Signals = = (2 ty ee ee >25 dB 
Nonharmonics ©. sacs Gael hese nce panes ee ene eee ae >50 dB 

DESCRIPTION: 

The RF signal is displayed on a spectrum analyzer to verify spurious signal output is down from the fundamental 
frequency by the specified amount. 

SWEEP RF 
OSCILLATOR PLUG-IN SPECTRUM ANALYZER 

ar ee ED 

Be . ee a 

a i 

ol cut La 1 

L a 
RF 
OUTPUT 

10-dB 
ATTENUATOR 

EQUIPMENT: 

Sweep Oscillator :77r e e ee eee e. oene eeee gee HP 8620C 
RE Pltig<In> 8 .:-dcu gsc poe eee ae a ee ee br ee HP 86290B 
SpectrumAnalyzer, 34: (ie eee 9 en ce eng ake Oe ne HP 8566A 
Power Meter.) 00.0 sy ota eee gee aemt ttn crea ae aca et eer a HP 436A 
PowerSensor ti.) i nah ae eee a coe) Pee eck oe Bly tae iar, HP 8485A 
10-dB“Attenuator v.:tige ne ae ee oe oe fee cree tr coors ae HP 8491B, Option 010 
Adapter (APRC-3?5, (f)itouNw( in) “fay icens nie apeeeun es ging ace anes HP P/N 1250-1744 
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PROCEDURE: 

a. Connect Power Meter as shown in Figure 4-11. Allow 30 minutes warm-up time. 

b. Setcontrols as follows: 

8620C: 
DUNE: toc Sei sbi Soe AO I er ee a eer mee eae ak ee eer. ka 4 
rr reer re Aue eA Mo 06 See kT Ss oe Re, eagle ea MANUAL 

86290B: 
es ta REN, on eo yh x eS 2G Ble ge Brie ate de aE Bee eek oes ON 
gS RSA OM drat eth nl cI ea RR Pe ee PR Seer APR “OP ie ea INT 
MeO ie Pe teabiDanlen) sc a Pater tee wine one aden LA Pee te ogee plas 6 ee ual NORM 

c. Adjust 86290B for leveled power with minimum power point set to + 10 dBm (+9.5 dBm for Option 004). 

d. Connect spectrum analyzer input through 10-dB attenuator to 86290B RF OUTPUT connector. Adjust spec- 

trum analyzer reference level to place fundamental signal on top horizontal graticule. 

e. Rotate MANUAL control through its entire range while observing spectrum analyzer display from 2.0 GHz to 

18.6 GHz. All harmonically-related signals should be greater than 25 dB down from fundamental and all non- 
harmonic-related signals should be down greater than 50 dB. 

NOTE 

The spectrum analyzer can originate some mixing products that can appear 
on the display. If a signal is in question, increase the spectrum analyzer 
input attenuation by 10 dB, then return the attenuator to the original posi- 

tion. If the signal in question originates in the spectrum analyzer, the level 

will change by some amount other than 10 dB. 

4-13. EQUIVALENT SOURCE SWR TEST 

SPECIFICATION: 

SWR: <1.9 (for all bands, internally leveled, 50-ohm nominal impendance 2 — 18 GHz) 

DESCRIPTION: 

The wideband 86290B RF output signal is measured using a directional coupler, crystal detector, and oscilloscope. 

The signal from the Plug-In contains (1) the initial signal from the oscillator, and (2) the reflected signal. The re- 

flected signal is developed as follows: the original oscilloscope signal travels down the 10-cm airlines, sees the open, 

and is reflected back to the source. If the reflected signal going into the RF OUTPUT connector sees a perfect 50-ohm 

source match, no signal is reflected back out of the source. However, the greater the mismatch, the greater the re- 

flected signal. The reflected signal adds and subtracts in ahd out of phase with the original oscillator signal and is dis- 

played on the oscilloscope. 

se SSS SS SSS SSS een ee en en Eee 
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SWEEP RF 
OSCILLATOR PLUG-IN 

Model 86290B 

OSCILLOSCOPE 

CRYSTAL 

a 

DIRECTIONAL 
COUPLER 

APC-7 TON 
a OUTPUT MALE ADAPTER 20-CM AIR LINES (2) 

ee ee ee 

Figure 4-12. Equivalent Source Match SWR Test Setup 

EQUIPMENT: 

Sweep Oscillator)! oa eters, Nove a 2 HP 8620C 
RF Plug Inia. 3258) eae xe ier ete Gh ee nO ec ae HP 86290B 
Oscilloscope oi. ei hee Baa eee) ic att et Oma eg en HP 1740A 
Crystal Detector:)s 20 cone! eases, | aetna nee HP 8470B, Option 012 
Directional, Coupler yy tpn: fee et ee HP 11691D, Option 001 
20-cm Air Lines (2 required) yaya) 006 eee ne HP 11567A 

APC-7 to .N Male Adapter ire put for eines a cee an eae ae nr ae av HPs 254% 
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PROCEDURE: 

a. Connect equipment as shown in Figure 4-12. Allow 30 minutes warm-up time. Set controls as follows: 

8620C: 
(VEN SIO 0 i) leak dere pi hert) (Ns COI AD ae a RU ieee Tae NPR is Cnet Ie Band 4 
SIN a EON LDS Tia rare eret mtbr Liles Cb a! alanine Wats Wee et pees 1—.01 
SUV EON DS VET INCE oe oiah sel eues ns ilon sshd are dy Sesaiate wlipuseseies Fully clockwise 
DS HizAd SO IEAINIKING/OPF (rear panel) 20). ol int be 2 ee ee OFT 
Ripa NKINGIORFE (rear panel) xis eet ue ue bg bie we sce RF BLANKING 

86290B: 
[EC oe oy a NRg Sal Saahestield. iis es AGI) 06S eR ee a eae Re enn Tuer at ON 
Eo ee eed ey eM ME Ci we gical eae hie 2 Ge K Muna lence a Sere INT 

b. Press 8620C MARKER SWEEP pushbutton. Adjust the 8620C START MARKER for 2.0 GHz and STOP 
MARKER for 18.0 GHz. Adjust 86290B for leveled power and <25 mV maximum deflection as observed on 
oscilloscope to ensure square-law ouput of crystal detector. 

c. Display swept power output trace on oscilloscope (Figure 4-13). Select largest V MAX/V MIN ratio on oscillo- 
scope display and convert it to source SWR, using Figure 4-14. The SWR should be <1.9. 

ZERO VOLT 
REFERENCE y 

VMAX MAX 25 mV 

Figure 4-13. Typical Pattern of a Swept SWR Measurement 
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SOURCE MATCH SWR 

Figure 4-14. Graph for Converting Oscilloscope Trace to Source Match SWR 
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ee 

’ 4-14. EXTERNAL FREQUENCY MODULATION TEST 

SPECIFICATION: 

(86290B FM-NORM-PL Switch in FM position) 

Modulation Frequencies Maximum Deviation 

Lakes TDEEEES | RROR SI? 2 a We nD eR +75 MHz 
ROME 7 CC NALA? eee ee i ee ao; Ba, Fea ee es SOA ae +5 MHz 

RELATED ADJUSTMENT: 

Paragraph 5-19, FREQUENCY MODULATION BALANCE ADJUSTMENT. 

DESCRIPTION: 

The 86290B is modulated by an external signal source at 10 Hz, 100 Hz, 900 kHz, and 2.1 MHz. Deviation from low 

modulation frequencies (10 Hz and 100 Hz) is measured directly by the spectrum analyzer. Deviation from high mod- 

ulation frequencies (900 kHz and 2.1 MHz) is measured on the spectrum analyzer using the carrier-null method. 

SWEEP RE FUNCTION 
OSCILLATOR PLUG-IN GENERATOR 4 | = = 

: BE — _ —= eee te 

i 
OUTPUT eupao amma goa 

56000 Ome Co) es eee 

RE :00000 Oee OO @@ o000 

OUTPUT 
e ty) 

RF 
INPUT 

10-dB 
ATTENUATOR 

eae) 

Figure 4-15. External Frequency Modulation Test Setup 

EQUIPMENT: 

RCC DRO SCUI CORRE: yo. -fepetg be ee ee oe eM. 6 lene y oye HP 8620C 

PVE RD [eroe UE Gy cemeete, o e e  S s cePl r HP 86290B 

RAEI OM OCNETALOG, Ge adi.ch re Fac c,h ee 8 oe Me ta Eo ad eg HP 3312A 

Sepa (UMA GLY ZEN fo es Pe coho oe) en je RR + pais ee HP 8566A 

RBA emt atOl bees, se a od ow eS Be eee HP 8491B, Option 010 

PROCEDURE: 

te a. Connect equipment as shown in Figure 4-15. Set 8620C LINE switch ON and allow 30 minutes warm-up time. 

a nn nee CRIN EINER 
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b. Set controls as follows: 

8620C: 

BAND sind vol oles eae UCT AIM h U  ea e  T Band 1 

CW" MARRER? Potter 3 051g is hc ET AVS te epee le 4.1 GHz 

REIBEANKING/OFE (rear panel) ony a) eee ee ee ee RF BLANKING 

86290B: 

| 4 CMM NU EL RARE RES MVEA MME SE HAUS Balog MOVilee ces ya a eld gael ON 

11 OR aera mera CMR ah Or en ANI an EI A Se le a ee INT 

PM-NORM-PL (rear panel)! a ene icci occa) Sea ce ee FM 

c. Press 8620C CW pushbutton. Adjust 86290B for specified maximum leveled power. Set function generator 
frequency to 10 Hz and amplitude to minimum. 

d. Set spectrum analyzer Frequency Span to 500 MHz 

Low Frequency FM 

e. Adjust spectrum analyzer to center RF carrier on display. Increase function generator amplitude while observ- 
ing spectrum analyzer display. 

NOTE 

As modulation amplitude is increased, the trace will have linear deviation 
as shown in Figure 4-16. Excessive modulation amplitude will cause non- 
linear deviation as shown in Figure 4-17. 

—120 MHz CENTER +120 MHz —160 MHz CENTER +120 MHz 
DEVIATION FREQUENCY DEVIATION DEVIATION FREQUENCY DEVIATION 

Figure 4-16. Spectrum Analyzer Display Figure 4-17. Spectrum Analyzer Display 
of Linear Frequency Modulation of Non-linear Frequency Modulation 

— 
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f. | Adjust frequency generator amplitude to produce maximum linear deviation as shown on spectrum analyzer. 
Deviation should be greater than +75 MHz. 

g. Set function generator frequency to 100 Hz. Adjust function generator amplitude to produce maximum linear 
deviation. Deviation should be greater than +75 MHz. 

h. Repeat steps c through g for the bands and frequencies shown in Table 4-16. 

High Frequency FM 

i. Set controls as follows: 

8620C: 
BON ae ot nether ie Mee aria BME 5) a a? svete th Ak ee ee A PMN coe Band 1 

j. Adjust 86290B for maximum specified leveled power. Set function generator Frequency Span to 10 MHz. 

k. Set spectrum analyzer bandwidth to 30 kHz and scan width to 1 MHz/division. 

1. Adjust spectrum analyzer to center RF carrier on display. Increase function generator amplitude while observ- 

ing spectrum analyzer display. Sidebands will appear and carrier amplitude will start to decrease. Increase func- 
tion generator amplitude through first carrier null and up to second carrier null as shown in Figure 4-18. This 

point is +5 MHz deviation. 

m. Set function generator frequency to 2.1 MHz and amplitude to minimum. Increase function generator amplitude 

to produce first carrier null as shown in Figure 4-19. This point is +5 MHz deviation. 

n. Repeat steps j through m for bands and frequencies shown in Table 4-17. 

Table 4-16. Low Frequency FM 

CW FREQUENCY 

9.2 GHz 

15.3 GHz 

10.3 GHz 

Table 4-17. High Frequency FM 

CW FREQUENCY 

9.2 GHz 

15.3 GHz 

10.3 GHz 
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CARRIER CARRIER 

Figure 4-18. Spectrum Analyzer Display of Second Figure 4-19. Spectrum Analyzer Display of First 
Carrier-Null with 900 kHz Modulation Frequency Carrier-Null with 2.1 MHz Modulation Frequency 

4-15. AMPLITUDE MODULATION TEST 

SPECIFICATION: 

All tests are referenced to the 86290B RF OUTPUT power set to the specified maximum power of +10 dBm 
(+9.5 dBm for Option 004). 

Internal AM: 

RF Blanking (Selected by RF BLANKING/OFF switch) ON/OFF ratio >30dB 
1 kHz Square Wave (Selected by 1 kHz SQ WV/OFF switch) ON/OFF ratio >25 dB 

External AM: 

27.8 kHz, +6V Square Wave ON/OFF ratio >30 dB 

Symmetry 45/55 
Attenuation for +5 Vdc Input >30 dB 

RELATED ADJUSTMENT: 

Paragraph 5-27 or 5-28, ALC ADJUSTMENTS. 

DESCRIPTION 

Internal AM is checked for RF blanking and 1 kHz square wave modulation on/off ratios. The ON/OFF ratio is deter- 
mined by power level measurement in the ON and OFF conditions. External AM is checked with 27.8 kHz, +6V 
Square wave to ensure compatibility with the HP 8755A Swept Amplitude Analyzer. Sensitivity is checked by apply- 
ing +5 Vdc and checking the resulting attenuation. 

SN See ee ee eee ll 
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FUNCTION GENERATOR 

ata FUNCTION 
GENERATOR EXT 

AM 

SWEEP 
OSCILLATOR 

RF 
PLUG-IN SPECTRUM ANALYZER 

OUTPUT 

10-dB 
ATTENUATOR 

Figure 4-20. Amplitude Modulation Test Setup 

EQUIPMENT: 

Rdapter (APE 35(f) to NUGM)) 22 2 ee ee es HP P/N 1250-1744 

Se SOS STN 0G RDA) RU MECUS UA Git hs: At ah i ee cc ee te ae con HP 8620C 

ROT P RIEL ty 8s ig yt Sb) 00 te) ee Bae a ae ee ee ee HP 86290B 

GROVES PST oy 0) RUE ae a Pi os Oe en me ee ee Ager ny ra gecaae ae HP 6214A 

Pea tne els) is hacen ct oy fo cot ee Lan oes Hele, ls oie HP 436A 

er SCSOl are ae ere re es eine gue) Ce ie le Bele a IRS 8s HP 8485A 

SPecwUN ANALY ZOL vari. esis opt Aah) eee we te ee te ee HP 8566A 

ceil se ODE ne in ea as 8 Lehn % Cin ee rl ys HP 1740A 

Rowers pitter 2). aegis Leute, Oi. ts BLA. Ie 2 HP 11667A 

Gc ORM a as oe Lede ute kee a ge icieue Cae apace 8) Wher) ae HP 1250-0781 

PCE GENET ALOU fe tetas eres ee Ne aie a i ae Gases ee ee Me HP 3312A 

ee 
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erste nh hazel gentle eb ie el ed As RS ACU Oe ee 

PROCEDURE: 

a. Connect equipment as shown in Figure 4-20 with DC Power Supply connected to EXT AM. Allow 30 minutes 
warm-up time. 

b. Set controls as follows: 

8620C: 
BAND ae eee stics ae hE Ge ae. ll eee Band 4 

CW MARKER’ Pointer’ sage cee a 2 reece tee 10.0 GHz 

AF Pointeties ete 2 ah ee od as a 1 rie eae 0.0 MHz 

AF Multiplier: do Winccis pag. gees eo, UL, erm eC a X 0.1 
MODE ifn Siac CUO CORR ok a ce ee ocr iene AUTO 

TRIGGERS eee ee 2 ou ib Lai! 'y: ue ee ae INT 
TIME—SEGONDS 2755 coe ee eb e oe sds Se ar cr ane con .1-.01 

TIME-SECOND SS Vernet nai ey cic: 2 >) 4 ri Fully clockwise 
RE BLANKING/OEPi (rear panel... 3 ee arm anette ee Serna OFF 

86290B: 

AL GsPunetion’S witch AISI Position 4s 2 co je ape ae inn ea ere ieee Pramas Up 
ALG Function’Switch AIS). Position oR). Geert iain a es Down 

RF Blanking 

c. Set power supply and function generator for zero output. Press 8620CW pushbutton. Adjust 86290B for + 10 
dBm output power (+ 9.5 dBm for Option 004). 

d. Set 8620C MODE switch to AUTO, TRIGGER switch to EXT, and RF BLANKING/OFF switch (rear panel) 
to OFF. Press 8620C FULL SWEEP pushbutton. 

e. Set spectrum analyzer bandwidth to 10 kHz, scan width to 20 MH z/division, scan time to 5 ms/division, and 
display sensitivity to 10 dB/division. 

f. | Adjust spectrum analyzer to center RF carrier on display. Set reference level on spectrum analyzer. Set 8620C 
RF BLANKING/OFF switch to RF Blanking and note difference in power level (ON/OFF ratio). ON/OFF ratio 
should be greater than 30 dB. Set RF BLANKING/OFF switch to OFF. 

+5 Attenuation 

g. Check reference level on spectrum analyzer. Set power supply to +5 Vdc and note difference in power level 
(attenuation). Attenuation should be greater than 30 dB. Disconnect power supply from 8620C. 

1 kHz Square Wave 

h. Calibrate oscilloscope for 10 dB/division sensitivity. 

NOTE 

The HP 8552B Spectrum Analyzer IF Section Vertical Output is calibrated to 
10 dB/0.1 Vdc. 
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i. Set 8620C 1 kHz SQ WV/OFF switch to | kHz SQ WV. Set spectrum analyzer bandwidth to 300 kHz and scan 
width to zero. Note difference in power levels of ON and OFF periods as shown on oscilloscope. ON/OFF 
ratio should be greater than 25 dB. Set 8620C 1 kHz SQ WV/OFF switch to OFF. 

27.8 kHz Square Wave 

j. Connect Function Generator to 8620C EXT AM input. Set Function Generator for 27.8 kHz and adjust for +6V 
output as shown on oscilloscope. Note difference in power levels of ON and OFF periods as shown on oscillo- 
scope. ON/OFF RATIO should be >30 dB. 

Symmetry 

k. Observe ON period to OFF period ratio on oscilloscope. ON/OFF symmetry should be >45/55. 
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Table 4-18. Performance Test Record (1 of 5) 

Hewlett-Packard 

Model 86290B 

RF Plug-In 
Serial Number: Date: 

Test Performed By: 

DESCRIPTION LOWER MEASURED UPPER 

FREQUENCY RANGE AND 
ACCURACY TEST 

CW Mode Accuracy 

d. CW MARKER set to low-frequency 
of each band (Table 4-2). 

Band 1 

Band 2 
Band 3 

Band 4 

. CW MARKER pointer set to middle 
of each band (Table 4-3). 

Band 1 

Band 2 

Band 3 

Band 4 

. CW MARKER pointer set to high- 
frequency end of each band (Table 4-4). 

Band 1 

Band 2 

Band 3 

Band 4 

Manual Sweep Accuracy 

g. START MARKER pointer at low- 
frequency end of each band (Table 4-5). 

Band 1 

Band 2 

Band 3 

Band 4 

4-32 

LIMIT 

11.970 GHz 
1.920 GHz 

4.080 GHz 
9.170 GHz 
15.270 GHz 
10.220 GHz 

6.180 GHz 
12.370 GHz 
18.570 GHz 
18.520 GHz 

11.960 GHz 
1.920 GHz 

VALUE LIMIT 

2.020 GHz 
6.030 GHz 
12.030 GHz 
2.080 GHz 

4.120 GHz 
9.230 GHz 
15.330 GHz 
10.380 GHz 

6.220 GHz 
12.430 GHz 
18.630 GHz 
18.680 GHz 

2.030 GHz 
6.040 GHz 
12.040 GHz 
2.080 GHz 
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Table 4-18. Performance Test Record (2 of 5) 

PARA. DESCRIPTION LOWER MEASURED UPPER 

NO. LIMIT VALUE LIMIT 

FREQUENCY RANGE AND 
ACCURACY TEST (Cont'd) 

h. STOP MARKER pointer at high-frequency 
end of each band (Table 4-6). 

Band 1 6.170 GHz CELTS Ronee ie Se 6.230 GHz 

Band 2 12.360 GHz Wee Cae be eae) 12.440 GHz 

Band 3 18.560 GHz Le Sal, 18.640 GHz 

Band 4 18.520 GHz prety ore kes 18.680 GHz 

Sweep Frequency Endpoint 

Accuracy (Table 4-7). 

m. Band 1 LO 

n Band 1 HI 

Band 2 LO 

Band 2 HI 

Band 3 LO 

Band 3 HI 

Band 4LO 

Band 4 HI 

Marker Accuracy (Table 4-8). 

tC Band 1 4.070 GHz 

Band 2 9.170 GHz 
Band 3 14.970 GHz 
Band 4 9.920 GHz 

FREQUENCY STABILITY TEST 

Frequency Change with 

Line Voltage 

e. Line voltage 130 Vac 
(Table 4-10). 

+30 MHz 

+30MHz 

+40MHz 

+40MHz 

+40MHz 

+40MHz 

+80MHz 

+80MHz 

4.130 GHz 
9.230 GHz 
15.030 GHz 
10.080 GHz 

+ 100 kHz 

+100 kHz 
+ 100 kHz 

+100 kHz 
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Table 4-18. Performance Test Record (3 of 5) 

PARA. DESCRIPTION LOWER MEASURED UPPER 
NO. LIMIT VALUE LIMIT 

FREQUENCY STABILITY TEST (Cont'd) 

f. Line voltage 127 Vac 
(Table 4-10). 

Band 1 — 100 kHz 

Band 2 — 100 kHz 

Band 3 — 100 kHz 

Band 4 

Frequency Change with Power 
Level Change (Table 4-11). 

A; Band | 

J: Band 2 —2 MHz 

Band 3 —3 MHz 

Band 4 

Frequency Change with 3 :] 
Load SWR (Table 4-12). 

ne Band | — 100 kHz + 100 kHz 

O. Band 2 — 200 kHz +200 kHz 

Band 3 —300 kHz +300 kHz 

Band 4 —300 kHz +300 kHz 

Residual FM (Table 4-13). 

i Band 1 

Band 2 

Band 3 

Band 4 

POWER LEVEL AND VARIATION 
TEST 

Internal Leveling 

d. CW minimum power. +10.0dBm 

j. Internal Leveling variation 
(Table 4-15). 

Band 1 

Band 2 

Band 3 

Band 4 

Crystal Detector Leveling 

q. Variation limits. 
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Table 4-18. Performance Test Record (4 of 5) 

PARA. DESCRIPTION LOWER MEASURED UPPER 
NO. LIMIT VALUE LIMIT 

4-10. POWER LEVEL AND VARIATION 
TEST (Cont'd) 

Power Meter Leveling 

v. Variation limits. +0.15 dB 

4-11. RESIDUAL AM TEST 

d. Below fundamental at specified maximum 
power. 55 dB 

SPURIOUS SIGNALS TEST 

e. Harmonically related signals. 

e. Nonharmonics. 

EQUIVALENT SOURCE SWR TEST 

c. Source match SWR, 2-18 GHz. 

EXTERNAL FREQUENCY 
MODULATION TEST 

Low Frequency FM (Table 4-16). 

f. Deviation with 100 Hz modulation 

Frequency. 
Band 1 +75 MHz 

Band 2 +75 MHz 

Band 3 +75 MHz 

Band 4 

g. Deviation with 100 Hz modulation 
frequency. 

Band 1 +75 MHz att a 

Band 2 +75 MHz 

Band 3 +75 MHz 

Band 4 
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Table 4-18. Performance Test Record (5 of 5) 

PARA. DESCRIPTION LOWER MEASURED UPPER 
NO. LIMIT VALUE LIMIT 

EXTERNAL FREQUENCY 
MODULATION TEST (Cont'd) 

High Frequency FM (Table 4-17.) 

]. Deviation with 900 Hz modulation 
frequency (Figure 4-18). 

Band 1 Correct 

Waveform 

Band 2 Correct 

Waveform 

Band 3 Correct 

Waveform 

Band 4 Correct 

Waveform 

m. Deviation with 2.1 MHz modulation 

frequency (Figure 4-19). 

Band 1 Correct 

Waveform 

Band 2 Correct 

Waveform 

Band 3 Correct 

Waveform 

Band 4 Correct 

Waveform 

AMPLITUDE MODULATION TEST 

e. RF Blanking ON/OFF Ratio 

ON/OFF Ratio 

i. 1kHzSQWV 

27.8 kHz square wave 

j. Symmetry 

n. +5V Attenuation 
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SECTION V 
ADJUSTMENTS 

5-1. INTRODUCTION 

5-2. This section provides adjustment procedures for 
the Model 86290B RF Plug-In. These procedures 
should not be performed as a.routine maintenance pro- 
cedure, but should be used (1) after replacement of a 

part or component, or (2) when performance tests show 
that the specifications of Table 1-1 cannot be met. Before 
attempting any adjustment, allow 30 minutes warm-up 
time for the instrument. Table 5-1 lists the adjustment 
controls and the function of each control. The Factory 
Selected Components are listed in reference designator 
order in Table 5-2. 

5-3. EQUIPMENT REQUIRED 

5-4. Table 1-4 lists the equipment required for the 
adjustment procedure. If the test equipment recom- 
mended is not available, other equipment may be used 
if its performance meets the “Critical Specifications” 
listed in the table. The test setup used for an adjustment 
procedure is referenced in each procedure. 

5-5. FACTORY SELECTED COMPONENTS 

5-6. Factory selected components are identified with 
an asterisk on the schematic diagram. The range of their 
values and functions are listed in Table 5-2. Selection of 
their values is covered in the adjustment procedures. 
Exact values of the components selected for the YTM 
and YTO assemblies are recorded on the RF Section 

casting. 

5-7. SAFETY CONSIDERATIONS 

5-8. Although this instrument has been designed in 
accordance with international safety standards, this 
manual contains information, cautions, and warnings 
which must be followed to ensure safe operation and to 
retain the instrument in safe condition (see Section I). 

Service and adjustments should be performed only by 
qualified service personnel. 

WARNING 

Any interruption of the protective 

(grounding) conductor (inside or out- 
side the instrument) or disconnecting 
the protective earth terminal could 
make this instrument dangerous. In- 
tentional interruption is prohibited. 

5-9. Any adjustment, maintenance, or repair of the 
opened instrument under voltage should be avoided as 
much as possible but, when necessary, should be per- 
formed only by skilled persons who are aware of the 
hazard involved. 

5-10. Capacitors inside the instrument may still be 
charged even if the instrument has been disconnected 
from its source of supply. 

5-11. | Make sure that only fuses of the required cur- 
rent rating and of the specified type (normal blow, time 
delay, etc.) are used for replacement. Do not use re- 

paired fuses or shortcircuited fuse-holders. 

5-12. | Whenever it is likely that the protection offered 
by fuses has been impaired, the instrument must be 
made inoperative and be secured against any unin- 
tended operation. 

WARNING 

Adjustments described are _ per- 
formed with power supplied to the 
instrument while protective covers 
are removed. Energy available at 
many points can, if contacted, cause 
personal injury. Any adjustments 
made with the protective covers re- 
moved should be performed only by 
trained service personnel. 

5-13. RELATED ADJUSTMENTS 

5-14. Interactive control adjustments are noted in the 
procedures. Table 5-3 indicates by paragraph numbers 
the adjustments that must be performed if an assembly 
has been replaced or repaired, or if an adjustment has 
been made on an assembly. 
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OSCILLATOR MULTIPLIER 

S/N S/N 

IS INSTALLED IN THIS IS INSTALLED IN THIS 

INSTRUMENT. SELEC- INSTRUMENT. SELEC- 

TED VALUES FOR A3 TED VALUES FOR A2 

YTO DRIVER BOARD YTM DRIVER BOARD 

ARE: ARE: 

R 46 R 60 

R 47 R 65 

Av S ee e ee R 73 

R 49 Patt dl dani sere canteen Ree 

R59 EEE R 76 

nt CAS 
MADE IN U.S.A. MADE IN U.S.A. 

RF ALIGNMENT PROCEDURE 
NOTE: This is an abbreviated procedure. For complete adjustment 

procedures, see Section V in Operating and Service Manual. Allow 

30 minute warmup before adjustment. For tracking adjustment only, 

go directly to step 2. 

1. FREQUENCY ACCURACY, A3 BOARD ADJUSTMENTS 

Monitor AUX OUT frequency with counter. Select specified band. 

Adjust CW and CW VERNIER for indicated voltage between 86290B 

A5TP1 and 8620C |A4 GND REF. Adjust specified controls at top 

of A3 board for indicated AUX OUT frequency. Always adjust LO 

control first. 

BAND ASTPt A3 BOARD AUX OUT 
OES. ADJUSTMENTS] FREQUENCY 

Band 1 LO 
Band 1 HI 
Band 2LO 
Band 2 HI 
Band 3 LO 
Band 3 HI 

2.000 GHz 
6.200 GHz 
3.000 GHz 
6.200 GHz 
4.000 GHz 

6.000 GHz 

2. TRACKING, A2 BOARD ADJUSTMENTS 

Set PEAK control to mechanical center. Monitor unleveled RF 

OUTPUT power with swept display or power meter. Select BAND 1, 

2.0 - 6.2 GHz, and adjust BAND 1 LO control at top of A2 board for 

maximum power over lower portion of band. Then adjust BAND 1 HI 

control for maximum power over upper portion of band. Repeat 

procedure for BAND 2 and BAND 3. Always adjust LO control first. 

MADE IN U.S.A. 

Figure 5-1. RF Section Labels for YTO and YTM Factory Selected Components 
and Abbreviated RF Alignment Procedure 

5-2 
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Table 5-1. Controls Listed in Adjustment Sequence (1 of 2) 

A4RI16 Adjusts for zero frequency offset. 

ASRI OFFSET ADJ Adjusts for zero frequency control voltage offset at low 
end of Band 1. 

A5SR2 BAND 1 HI Adjusts for frequency control voltage of 10.000 Vdc at 
high end of Band 1. 

ASR4 

ASR3 

ASR6 

ASR5 

A6R2 

A6R6 

A3R44 

A3R4 

A3R8 

A3R26 

A3R3 

A3R7 

A3R25 

A2R27 

A2R2 

A2RI1 

A2R4 

A2R3 

A2R39 

A2R38 

A2R6 

A2R5 

A2R41 

A2R40 

AI10OAIR4 

A2R32 

A2R31 

A2R25 

-BAND2B 

BAND2A 

BAND3B 

BAND3A 

LO 

HI 

ZERO 

BAND 1 LO 

BAND 2LO 

BAND3LO 

BAND 1 HI 

BAND 2 HI 

BAND 3 HI 

ZERO 

BAND 1LO 

BAND 1 HI 

BAND2LO 

BAND 2 HI 

BAND 2LO BIAS 

BAND 2 HIBIAS 

BAND 3LO 

BAND 3 HI 

BAND 3 LO BIAS 

BAND 3 HIBIAS 

OFESET 

Adjusts frequency control voltage in Band 2. 

Adjusts frequency control voltage in Band 2. 

Adjusts frequency control voltage in Band 3. 

Adjusts frequency control voltage in Band 3. 

Adjusts 6.2 GHz switchpoint. 

Adjusts 12.4 GHz switchpoint. 

Adjusts Band Switch Amplifier A3U2 offset voltage. 

Adjusts low-end frequency of Band 1. 

Adjusts low-end frequency of Band 2. 

Adjusts low-end frequency of Band 3. 

Adjusts high-end frequency of Band 1. 

Adjusts high-end frequency of Band 2. 

Adjusts high-end frequency of Band 3. 

Adjusts Band Switch Amplifier A2U 1 offset voltage. 

Adjusts for maximum power at low-end of Band 1. 

Adjusts for maximum power across Band 1. 

Adjusts for maximum power at low end of Band 2. 

Adjusts for maximum power across Band 2. 

Adjusts for maximum power at low end of Band 2. 

Adjusts for maximum power across Band 2. 

Adjusts for maximum power at low end of Band 3. 

Adjusts for maximum power across Band 3. 

Adjusts for maximum power at low end of Band 3. 

Adjusts for maximum power across Band 3. 

Adjusts YTM Bias for maximum power in Bands 2 and 3. 

Adjusts magnitude of delay compensation offset. 

Adjusts magnitude of delay compensation slope. 

Adjusts risetime of delay compensation slope. 

5-3 
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Table 5-1. Controls Listed in Adjustment Sequence (2 of 2) 

Adj. Para. | Ref. Des. Schematic Name 

5-4 

COMP BREAK 
POINT 

COMP MAG 

TIME 2 

TIME 3 

SYMMETRY 

LO LEVEL CLAMP 

Fl 

Gl 

F2 

G2 

PIN UPPER CLAMP 

GAIN SHAPING 

UPPER POWER 
CLAMP 

GAIN PRESET 

LO 

BAND 1 HI 

HI 

BAND3B 

C 

B 

NO NAME 

Adjusts risetime of delay compensation offset. 

Adjusts magnitude of delay compensation offset in Band 1. 

Adjusts magnitude of delay compensation slope in Band 1. 

Adjusts risetime of delay compensation slope in Band 1. 

Adjusts risetime of delay compensation offset in Band 1. 

Adjusts magnitude of delay compensation offset in Band 3. 

Adjusts magnitude of delay compensation slope in Band 3. 

Adjusts risetime of delay compensation slope in Band 3. 

Adjusts risetime of delay compensation offset in Band 3. 

Adjusts frequency at which fade-in compensation 
is activated. 

Adjusts magnitude of fade-in compensation. 

Adjusts for sweep speed related power variations in Band 2 
portion of Band 4. 

Adjusts for sweep speed related power variation in Band 3 
portion of Band 4. 

Sets lower limit of closed loop operation for ALC. 

Sets power at maximum CCW setting of front-panel 
POWER LEVEL control. 

Adjusts flatness at low end of band. 

Adjusts flatness at low end of band. 

Adjusts flatness at high end of band. 

Adjusts flatness at high end of band. 

Sets maximum available current to modulator. 

Adjusts flatness across band with no oscillations. 

Sets power at most CW setting of front-panel POWER 
LEVEL control with internal A1S1 position #3 OFF (Down). 

Sets range of front-panel ALC GAIN control. 

Adjusts 6.2 GHz switchpoint. 

Adjusts 6.2 GHz switchpoint. 

Adjusts 12.4 GHz switchpoint. 

Adjusts 12.4 GHz switchpoint. 

Offsets FREQ REF output voltage. 

Adjusts FREQ REF output voltage at high end. 

Selected for YTO/YTO Driver FM sensitivity match. 
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Ref. Desig. 

*A2R60 

*A2R65 

*A2R73 

*A2R74 

*A2R76 

*A2R79 

*A3R46 

*A3R47 

*A3R48 

*A3R49 

*A3R59 

*A4R46 

*AIR88 

Assembly Changed 

Table 5-2. Factory Selected Components 

Coarse adjustment of YTM reference resistor 

Coarse adjustment of YTM reference resistor for lower end of 
frequency range. 

Linearity Compensation 

Linearity Compensation 

Linearity Compensation 

Linearity Compensation 

Linearity Compensation 

Linearity Compensation 

Linearity Compensation 

Linearity Compensation 

Coarse Frequency Adjustment 

FM Sensitivity Adjustment 

Level Control of RF BLANK 

*Actual value selected is recorded on RF Section casting. 

Table 5-3. Adjustments By Assemblies 

5-27 
5-23 and 5-26 
5-22, 5-26 and 5-29 
5-19 and 5-30 
5-20 and 5-28 
5-21 and 5-28 

5-25 and 5-27 
5-27 
5-27 

5-27 
5-27 

*NOTE: Assemblies A3 and A9 replaced together. Order HP Part Number 86290-60065. 

Adjustment Sections to be Performed 

No adjustment necessary 

No adjustment necessary 

No adjustment necessary 

Adjustments 

Range of Values 

100 — 2000 ohms 

500—25K ohms 

5000 ohms — open 

5000 ohms — open 

5000 ohms — open 

5000 ohms — open 

50K —1M ohms 

10—100K ohms 

10—100K ohms 

50K —1M ohms 

100 — 5000 ohms 

13.3 -—316 ohms 

0-5000 ohms 
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5-15. ABBREVIATED RF ALIGNMENT 
PROCEDURE 

5.16 An abbreviated RF alignment procedure is at- 
tached to the casting of the RF Section. This procedure 
may be used in lieu of the complete tracking and fre- 
quency adjustments in paragraph 5-23. It can be used 
when (1) there is a decrease in CW power, (2) power 

decreases when changing sweep speeds, or (3) when the 
PEAK control does not have enough range to optimize 
output power. Changes in frequency accuracy may also 
be corrected with this procedure. Use of this abbreviated 

Model 86290B 

procedure is to be limited to minor adjustments only. If 
the indications point to extensive trouble, see the com- 
plete adjustment procedures or refer to Section VIII for 
service and troubleshooting. Figure 5-1 shows the ab- 
breviated RF alignment procedure. 

5-17. LOCATION OF TEST POINTS 
AND ADJUSTMENTS 

5-18. Each adjustment test contains one or more 
figures calling out appropriate test point and adjustment 
locations. 

ADJUSTMENTS 
————$——$—— ee EE EE EE aaa 

5-19. 

REFERENCE: 

FREQUENCY MODULATION BALANCE ADJUSTMENT 

Service Sheet 4, FREQUENCY MODULATION ASSEMBLY. 

Sets voltages to establish zero frequency offset. 

DIGITAL VOLTMETER 

OSCILLOSCOPE 

VERT INPUT 

SWEEP 
OSCILLATOR 

4 . RF PLUG-IN 
FREQUENCY ae aes a 

COUNTER |jooo 

ar as ee *- @ © 

SWEEP OUTPUT RF OUTPUT ceatatn ale 

fies 

Figure 5-2. Modulation Balance Adjustments Setup 
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ADJUSTMENTS 

g EQUIPMENT: 

IV CPR Su OlOberte Ore Maar Ad Heth de hl Bare nen GeAy y GDA eld Awar 4, HP 8620C 
Ba r= Leer era ree Oe he hie a aden Gee wad ama ds ebay mw, whet Mae lame S04 HP 86290B 
PDS Tra OMIMEI Chie. Ate Tame ci, gers dtd RM ORS Ge | Ba gale Mees oe) te bet HP 3456A 
UCC ney. OUMICUA MERE ee Ghia i. Geel ria tle pees caller phe ooo ee HP 5343A 
OSCINCSC OPC mamer act (Ae OM a tebes rere ae lea tia ze ON ee HP 1740A 
POR OOULE COL Weir ce dau mine ot oe eek! cogs HP 8491B, Option 010 

PROCEDURE: 

a. Press 8620C LINE switch to ON and select Band 4. Allow 30 minutes warm-up time. 

b. Press 8620C CW pushbutton. Adjust the CW MARKER for 10.3 GHz. 

c. Connect digital voltmeter to A4TP2 and connect ground to A4TP4. Adjust A4 BAL control A4R16 for digital 
voltmeter indication of 0.00 Vde £0.01 Vdc. 

A4 

7 Figure 5-3. Frequency Modulation Balance Adjustment Locations 
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ADJUSTMENTS 

5-20. SWEEP CONTROL ADJUSTMENTS 

REFERENCE: 

Service Sheet 5, SWEEP CONTROL ASSEMBLY. 

DESCRIPTION: 

Set ramp voltages to establish proper frequencies. 

EQUIPMENT: 

Use test setup in Figure 5-2. 

A5 

BAND 2 BAND 3 
a CAL-NORM 

OFFSET Hit Ap Omer Agen SWITCH 

OD) ie ee ges ee a oe et ee 2A 8 
Ce OE ae ee ee a 

Se teEHHiitt 
ar EV ee@gero. © 

9900999900 mite |” 

P| OF 258 ddd 
sbsbsgbss7 709 } 

DEO) | pages: 
revronnney [-| grees | - 
bbbbddb556 ie 

UUTUUNTOUETTOTTT 
Figure 5-4. Sweep Control Adjustment Locations 

PROCEDURE: 

a. Select Band 1, Press CW and CW VERNIER pushbuttons. Set NORM-CAL switch A5SI, at top of AS Sweep 
Control Board, to CAL (towards front panel). 
nee p pee ae 
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ADJUSTMENTS 

b. Connect digital voltmeter to ASTP1; ground lead to ASTP3 (FREQ REF GND). Adjust 8620C CW MARKER 
and CW VERNIER controls for digital voltmeter indication of 0.000 Vdc +0.001 Vdc. 

c. Connect digital voltmeter to ASTP2. Adjust AS OFFSET ASRI for 0.000 Vde +0.001 Vdc. 

d. Connect digital voltmeter to ASTP1. Adjust 8620C CW MARKER and CW VERNIER controls for +2.530 
Vde +0.001 Vdc. 

e. Connect digital voltmeter to ASTP2. Adjust A5 Band 1 HI A5R2 for + 10.000 Vde +0.001 Vdc. 

f. Select Band 2. 

g. Connect digital voltmeter to ASTP1. Adjust 8620C CW MARKER and CW VERNIER controls for 3.921 Vdc 
+0.001 Vdc. 

h. Connect digital voltmeter to ASTP2. Adjust A5 Band 2 B A5R4 for +3.921 Vdc +0.001 Vdc. 

i. Connect digital voltmeter to ASTP1. Adjust 8620C CW MARKER and CW VERNIER controls for 6.265 Vdc 
+0.001 Vdc. 

j. | Connect digital voltmeter to ASTP2. Adjust A5 Band 2 A A5R3 for + 10.000 Vdc +0.001 Vdc. 

k. Repeat steps g through j to minimize errors due to control interactions. 

]. Select Band 3. 

m. Connect digital voltmeter to ASTP1. Adjust 8620C CW MARKER and CW VERNIER controls for + 10.000 
Vdc +0.001 Vdc. 

n. Connect digital voltmeter to ASTP2. Adjust AS Band 3 B A5R6 for + 10.000 Vdc +0.001 Vdc. 

o. Connect digital voltmeter to ASTP1. Adjust 8620C CW MARKER and CW VERNIER controls for 6.265 Vdc 
+0.001 Vdc. 

p. Connect digital voltmeter to ASTP2. Adjust A5 Band 3 A ASRS for +0.606 Vde £0.001 Vdc. 

q. Repeat steps m through p to minimize error due to control interactions. 

r. Set 86290B NORM-CAL switch ASS1 to NORM position. 

s. Connect digital voltmeter to ASTP1. Adjust 8620C CW MARKER and CW VERNIER controls for 0.000 Vdc 
+0.001 Vdc. 

t. Connect digital voltmeter to ASTP2. Digital voltmeter should indicate 0.000 Vdc +0.005 Vdc for 8620C set to 
Band 1, Band 2, or Band 3. 

u. Connect digital volumeter to ASTP1. Adjust 8620C CW MARKER and CW VERNIER controls for + 10.000 

Vdc +0.001 Vdc. 

v. Connect digital voltmeter to ASTP2. Digital voltmeter should indicate + 10.000 Vdc +0.005 Vdc for 8620C set 

to Band 1, Band 2, and Band 3. 

cee eee eee eee ee ee eee eee ee ———————eeeee 
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ADJUSTMENTS 
i aD 

5-21. STOP SWEEP ADJUSTMENTS 

REFERENCE: 

Service Sheet 6, STOP SWEEP ASSEMBLY. 

DESCRIPTION: 

Adjust 86290B for proper sequential sweep operation. 

EQUIPMENT: 

Use test setup in Figure 5-2. 

Figure 5-5. Stop Sweep Adjustment Locations 
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ADJUSTMENTS 

PROCEDURE: 

a. Set controls as follows: 

8620C: 
BIN De: seecetee ie Prec actiin of a ieenite sta. BE coats Cae Oe Bee eS, Band 4 
OID) ee OD ee a a ee AUTO 
LER MOLT GR Ue SUAS RA 68 |) 2 Sa Seay a a ee me ee ae Pee eee ee INT 
TEEN POSS) SUG 1150 BSE a a os el oc ne a Rae ae a SID PR) la 1-.01 
BMIVie SE OINDSOVCINicl Haaaha phot +: Bsis Wile 6G sate ea en Fully clockwise 

b. Press 8620C LINE pushbutton ON. Press CW pushbutton. Set CW MARKER to low end of scale. 

c. Connect digital voltmeter to A6TPS5; ground lead to ASTP3 (FREQ REF GND). 

d. Adjust A6 LO control A6R2 for digital voltmeter indication of 2.530 Vde +0.002 Vdc. 

e. Connect digital voltmeter to A6TP3. Adjust A6 HI control A6R6 for +6.265 Vdc +0.002 Vdc. 

f. Press 8620C FULL SWEEP pushbutton. Connect oscilloscope Channel A to A6TP2 and Channel B to A6TP4. 
Display should appear as shown in Figure 5-6. Time durations shown are typical; actual times measured may 
vary slightly. 

8.0ms 9.2ms 6.0ms 13.6ms 8.0ms 12.3ms 2.0ms 4.8 ms 

Figure 5-6. Stop Sweep Timing Waveform 
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ADJUSTMENTS 

5-22. YTO FREQUENCY RANGE ADUSTMENTS 

REFERENCE: 

Service Sheet 3, YIG TUNED OSCILLATOR DRIVER ASSEMBLY. 

DESCRIPTION: 

Set endpoint frequencies for each band. 

EQUIPMENT: 

Use adjustment test setup in Figure 5-2. 

A3 

seinen BAND 3 Fiala 

To HI LO To HI to Hr HI ZERO 

Figure 5-7. YTO Frequency Range Adjustment Locations 
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ADJUSTMENTS 

g PROCEDURE: 

NOTE 

lf A3 YTO Drive Assembly of A3U2 Band Switch Amplifier has been re- 
placed, perform the following adjustments. If not, go to step a and proceed 
with YTO Frequency Adjustments. 

(1) With 8620C LINE switch OFF, remove AS SWEEP CONTROL Assembly. 

(2) Press 8620C LINE switch ON. 

(3) Connect DVM HIGH lead to A3TPI and LOW lead to A3TP3. 

(4) Adjust A3 ZERO control A3R44 for DVM indication of 0.0000 Vdc —0.0001 Vdc. 

(5) Press 8620C LINE switch OFF. Reinstall A2 SWEEP CONTROL Assembly. 

a. Press 8620C LINE switch ON. Press CW and CW VERNIER pushbuttons. Select Band 1. 

b. Connect digital voltmeter to ASTPI; ground lead to ASTP3 (FREQ REF GND). 

c. Adjust CW MARKER and CW VERNIER controls for digital voltmeter indication of 0.000 Vde + 0.001 Vdc. 

fi d. Adjust A3 Band 1 LO control A3R4 for a frequency counter indication of 2.000 GHz +1 MHz. 

e. Select Band 2. Adjust A3 Band 2 LO control A3R26 for 6.000 GHz +1 MHz. 

f. Select Band 3. Adjust A3 Band 3 LO control A3R26 for 12.000 GHz +1 MHz. 

g. Adjust 8620C CW MARKER and CW VERNIER controls for a digital voltmeter indication of + 1.000 Vdc + 

0.001 Vdc. 

h. Select Band 1. Adjust A3 Band 1 HI control A3R3 for a frequency indication of 6.200 GHz +1 MHz. 

i. Select Band 2. Adjust A3 Band 2 HI control A3R7 for 12.400 GHz +1 MHz. 

j. Select Band 3. Adjust A3 Band 3 HI control A3R25 for a frequency indication of 18.6000 GHz +1 MHz. 

k. Repeat steps c through j until adjustment errors between voltage and frequency readings are at a minimum. 
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ADJUSTMENTS 

5-23. YTM SLOW SPEED TRACKING ADJUSTMENTS 

REFERENCE: 

Service Sheet 2, YIG TUNED MULTIPLER DRIVER ASSEMBLY. 

DESCRIPTION: 

Adjusts YTM tracking for optimum power across the band at slow sweep speeds. 

100K FUNCTION GENERATOR 

FM INPUT 
SWEEP 

OSCILLATOR 

OSCILLOSCOPE 
re 

ocoo 4 

CHANNEL B INPUT CHANNEL A INPUT 

Figure 5-8. Function Generator Amplitude Adjustment Setup 

EQUIPMENT: 

Sweep Oscillatorad) PS ehee te ie oes aoe) ee le bee eee On epentee n HP 8620C 
RE Plug ttc eee ais oe ve fa tn ee rena HP 86290B 
Swept ‘Amplitude Analyzer mgs a et ernie een nee rene Shes HP 8755C 
Display & slialcatictyi ln, cbs san theca Goad cunt (une oh ee et ee ID ae ns Pa Te HP 182T 
Detectors eel ien & pertinent Ris ee nnn = ee Teen eRe Sg HP 11664A 
10-dB Attenuator yi. Ue ee cere ene sc eee a HP 8491B 
Function Generator 2 354 ig. ee el ane i rR et te ne: HP 3312A 
Digital Voltmeter) 3s 1ee0 soi) hie fe cee gate ye aE ae rede Le eg HP 3456A 
Oscilloscope: Path... UMP Wy ne Wt ae eee ee Oe HT HP 1740A 
10-dB Attenuiator’y . wel Wah ec a ea eel eee reer eee HP 8491B, Option 010 
Extender Board iit SE ue ym eet rena La er HP P/N 86290-60020 
LOOK Qs Resistor (5525 eee ae eee ba ae ire ee HP P/N 0698-7284 
2KGY Resistor’) poe Age ay Se doa ea cok a Taree HP P/N 2100-3413 
DOK OoReEsistore hi cp seoree he eM Cees ee HP P/N 2100-3760 
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ADJUSTMENTS 

NOTE 

The following procedure assumes YTO Frequency Range Adjustments in 
Paragraph 5-22 have been performed. 

PROCEDURE: 

a. Press 8620C LINE switch OFF. Remove top cover. 

b. Remove the 86290B A4 FM Driver Board, place cellophane tape on pins 8 and 9, and reinstall board. This al- 
lows the YTO to be frequency modulated without modulating the YTM. 

c. Place 86290B A2 YTM Driver Board on an extender. 

d. Setcontrols as follows: 

8620C: 
ie rte er oe Te a aa I giao. Nong CA MANUAL 

86290B: 
Pe eae a ee ta RMR BSA cog Sn oii ane xlitaaeres 6d. wee ana mteeee & ON 
Pek ee Ss Ge Nee 2. Seeetaitgies ty a ee yope a ast anda litle Sie a Bh i Be re ot EXT 
BoM gi Re RYH ES ae yt 7 Rf a Fully clockwise 
LESAN Soo ars tmrapncera TU AG wel is calito g le al gt fe a an nee AE eric, Midrange 
SO OPE aa ene se tea UM en Mute, ae Oped tal teh nie ee ats ce ay Stee OPE 
Hee MOC VE CEES CCIE ANG Fete asec eis n gh <a ails a) sues nadene ence ae FM 

DOLLA: 
SVEN Big ed: lca chaeh tb eatin ar hed a haa eda i RTD her el eg 
ISS SNA Ra RCA EPS Re Sc 0, EEE aa ee ao oa eee ry an ha 3 
ee Oe LOIN SUR Rrg Mae Nh cel eer de iene! aitei gS ave! Cid we ect TRIANGULAR WAVE 
BE, Oe ee Re eRe ees Wot ali igi suhs wal Gee alts ee ones eae 10 
PRUNE eee OOO 2 ee hah Ye ceo! ci ee gates ye a eS OFF 

1740A: 
ORL SINGS STP i aD ASE Fe ie a agar ae mPa ee P AUTO 
A Sy ea re ey ete Re 1S FoR Soke cu td: DG wham tel ten xiao te he Bae ee IN 
FO) Se Le a Re UE sy herrea tists Uk: Bai ous gk uh'S wayne Vallee Gobel NEG 
CORES 2. ie, ovug BE Uh PERE 8 SE. Si ENS ane Pan eC an Rn ne ETO res EL YG re DC 
DC couple Channels A and B 

8755C, Channel 1: 

Pe RING Pry yr ne es oc sre A oT a al! hie e tel Pita ae +00 

Pee BEING fe VELA ENTE RY lal bondi dai ee addi a mae ame a eee OFF 

RPO UNV Ae oan TODO OLN, ee Mae Saeed th iy Goh Mine Wed a Ah he tu Ale Rauiten vein eae 5 

RONG Er) SE LION G oi ei Mier scons eas tee APMED I0e 6 oo Sie s Se became ark. s IN 

NVC SS GSS Wd ol Red 01 SNA OS ae AR ene Oe eae eens OUT 

182T: 

SU NGA NTE) URE TON 2 Oaks. RO Ve de asa Saar tO ACU EIRMURA Ee a ee Re et tera area Xl 

TE I usb. ce fo LC ah gins entwane h te W/E mmr tate a Ua EXT 

Fe Te LOIN Gre ere weiner nau Ne nena e Stine ees Sa ig DC 
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ADJUSTMENTS 

NOTE 

DO NOT change PEAK control setting during this adjustment. 

NOTE 

If A2 YTM Driver Assembly or A2U1 Summing Amplifier has been replaced, 
perform the following adjustment. If not, go to step e. 

YTM Tracking Offset Adjustment 

(1) Connect DVM with HIGH lead connected to A2TP1 and LOW lead to A2TP3. 

(2) Remove A5 SWEEP CONTROL Assembly. Press 8620C LINE switch ON. Allow the equipment 30 
minutes to warm up. 

(3) Adjust A2 ZERO control A2R27 for DVM indication of 0.0000 Vdc +0.0001 Vdc. 

(4) Press 8620C LINE switch to OFF. Reinstall AS SWEEP CONTROL Assembly. 

e. Connect equipment as shown in Figure 5-8 (100kQ Resistor connected from A4TP2 to A3TP3). 

f. Press 8620C LINE switch and 3312A LINE switch ON. Press the 8620C CW pushbutton. Select Band 1 and 
adjust the CW control to 4.1 GHz. Allow the equipment 30 minutes to warm up. 

g. Adjust the 3312A AMPLITUDE VERNIER so that the AMPLITUDE is just below the point of overdriving the 
FM amplifier. (See figure 5-9 for output waveform.) DO NOT change the 3312A AMPLITUDE CONTROL 
beyond this step. 
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ADJUSTMENTS 

Solid line shows FM amplifier not being over- 
driven. Output waveform will extend to 
dotted lines when amplifier is overdriven. 

Figure 5-9. FM Amplifier Output 

h. Connect the equipment as shown in Figure 5-10. Be sure that the 100kQ Resistor is still connected. 

FUNCTION GENERATOR SWEEP AMPLITUDE 
ANALYZER/ 
DISPLAY os00002000s2u00000 

EXT INPUT 

gone 8 Bae 
Gone. -- e588 

*@ 0 @@9 

MODULATOR DRIVE 

FM INPUT AM INPUT 

DETECTOR 

Figure 5-10. YTM Frequency Tracking Adjustment Setup 

a EE 

5-17 



Adjustments Model 86290B 

ADJUSTMENTS 

A2 

a LE => 
Selle R11 R4 R3 
| jo og Blom i log Oy] jay jae 

CAS] R54 Dost Bt 
3 

0) 
10 D ie} 

2/222 @) 2 ay oc 

BAND 3 
LO BIAS 

BAND 2 
LO BIAS 

BAND 3 
HI BIAS 

COMP COMP BAND 2 
MAG BREAK HI BIAS 

POINT 

Figure 5-11. YTM Tracking Adjustment Locations 
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ADJUSTMENTS 

i. Center Reference line on the 182T display. Adjust the 182T EXT VERNIER (horizontal) for a full 

10 cm display. Press CHANNEL 1 A DISPLAY switch on the 8755C. 

j. Adjust 3312A FREQUENCY until a single trace is obtained. Display should be similar to that shown in Figure 5-12. 

aa 
Gani 

AN ee 8] 4) a 
OS AE SE ie a 

Figure 5-12. Typical Output Waveform Displays YTM Bandpass 

NOTE 

If this adjustment is being performed due to replacement of A12 YTM As- 

sembly or the A2 Driver Assembly, proceed with step k. If adjustment is 

being performed for reasons other than A12 YTM Assembly or A2 YTM 

Driver Assembly replacement, go to step p. 

k. Replace A2R60 with a 2kN pot, and A2R65 with a 50kQ pot. Center pot adjustments. Center band tracking 

adjustments A2R1 through A2R6. 

1. Select BAND 2 and BAND 3 alternately and adjust the 2k pot until the YTM bandpasses of BAND 2 and BAND 

3 are centered. If centering the bandpasses is not possible, adjust them so that they are equidistant from the cen- 

ter of the display. 

m. Select BAND 1. Adjust the 50k pot until the YTM bandpass is centered on the display. 

n. Repeat steps 1 and m once to ensure the YTM bandpasses of Bands 1 through 3 are as close to the center of the 

display as possible. 

o. Remove pots, measure resistance, and replace with fixed resistors. 



Adjustments Model 86290B 

ADJUSTMENTS 
——_———— 

NOTE 

During this adjustment, a power drop-out at the peak of the bandpass may 
occur (See Figure 5-13). This is caused by an undesired oscillation of the 
YTM’s YIG sphere called squegging. 

If squegging occurs, complete this adjustment procedure and then press 
CW on the 8620C. Manually sweep Bands 1 through 3 and determine the 
frequency at which squegging occurs. Connect a spectrum analyzer to the 
RF OUTPUT of the 86290B. Adjust the 86290B for + 10 dBm, and determine 
if squegging still occurs at the frequency it was observed. (On a spectrum 
analyzer, squegging will be seen as a spurious signal similar to that shown 
in Figure 5-14. This signal must be >50 dB below the fundamental signal.) If 
squegging still occurs, and exceeds specifications, the YTM may have to be 
replaced. 

NOTE 

During steps p through u, monitor the power at the peak of the YTM 
bandpass. Readings should stay above +10 dBm. If power drops below 
+ 10 dBm, and is not squegging related (see note above), perform the YTM 
BIAS CONTROL Adjustment procedure. If the output power is still low, 
troubleshoot to faulty RF component. 

Figure 5-13. Typical Output Waveform. Displays Drop-Out at Peak of YTM Bandpass When Squegging Occurs 
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= >10 dBm —<10 dBm 

S > 

S r=) 

= = 
= = 
= | = 

Ww 

= . = 

St Ni fink’ |) Niece ie NOS | f A \ J 

CW cw 

FREQUENCY (20 MHz/DIV) FREQUENCY (20 MHz/DIV) 

b) Waveform when squegging occurs. Power at peak is below 
maximum specified power because squegging causes drop 

a) Waveform when output is leveled. No squegging. in output power. Also note higher sidebands, 

Figure 5-14. Typical Output Waveforms For an 86290B As Seen On a Spectrum Analyzer 

p. Press FULL SWEEP on the 8620C. 

q. Adjust the 8620C MANUAL sweep vernier fully counterclockwise. Select Band 1. Adjust Band 1 LO Control 

A2R2 for optimum tracking. (YTM bandpass centered on display at low frequency end of Band 1.) 

r. Adjust the 8620C MANUAL sweep vernier fully clockwise. Adjust Band 1 HI Control A2R1 for optimum 

tracking at high end of Band 1. 

s. Select Band 2. Using Band 2’s adjustments, repeat steps q and r. (Band 2’s LO Control is A2R4 and HI Control 

is A2R3.) 

t. Select Band 3. Using Band 3’s adjustments, repeat steps q andr. (Band 3’s LO Control is A2R6 and HI Control 

is A2R5.) 

u. Repeat steps p through t until the best tracking is obtained in all bands. This is done because of interaction 

between the adjustment pots. 
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ADJUSTMENTS 

v. Disconnect Function Generator and remove 100k resistor. Disconnect 8755C EXT INPUT and reconnect it 

to 8620C SWEEP OUTPUT. 

w. Press 8620C FULL SWEEP pushbutton. Set controls as follows: 

8620C: 
MODE bkewss vse Aten tabioe ey lol os ee i eae ote 20, tee AUTO 
TIME-SECONDSS S28) setccas tes Rrceee chon ieepm ater war cette ao ent ee ee 1-.1 
LIME-SEGONDSWERNIER Pieced eye Ue ee ee iis eee MIDRANGE 
TRIGGER ® * yi eyes eR, Ni Ue ce De eran: i ice.) a a INT 

x. Select Band 2. Adjust Band 2 LO BIAS A2R39 and Band 2 HI BIAS A2R38 for maximum power across Band 2. 

y. Select Band 3. Adjust Band 3 LO BIAS A2R4I and Band 3 HI BIAS A2R40 for maximum power across Band 3. 

z. | Repeat steps x and y for optimum power in Band 2 and Band 3. Minimum power point should be >+ 10 dBm. 

NOTE 

Remember to remove the cellophane tape from pins 8 and 9 of the 86290B 
A4 board. 
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ADJUSTMENTS 

Adjustments 

5-24. YTM SLOW SPEED TRACKING ADJUSTMENTS (ALTERNATE PROCEDURE) 

REFERENCE: 

Service Sheet 2, YIG TUNED MULTIPLIER DRIVER ASSEMBLY. 

DESCRIPTION: 

Adjusts YTM tracking for optimum power across all bands at slow sweep speeds. 

DIGITAL VOLTMETER 

ep eprae 

ernearempemrmereuanre 

A2 YTM DRIVER 
BOARD ON EXTENDER 

SWEEP 
OSCILLATOR 

Z-AXIS/ 
MKR 

PEN LIFT 
SENSOR 

ADAPTER 

10-dB 
ATTENUATOR 1 

—————_f>-- we oe 

Figure 5-15. YTM Slow Speed Tracking Adjustments Setup 

EQUIPMENT: 

CAN SOMO G TEN oe Ray aa, Aenea ae ae en ae ete NE CR he 

REAR eT ie Pee racrdy Mice se bah Aio os NG eo pAbtaen sn caer: Bae 

erat i AGT Game Ci et Meee eR aly ea a Natl eat aie 8 

ES CUS OL ee ei hd ie ee eee ee tet te eS eat deel 

PF MOVOLMIOCeh hn. el GR eam Meo bel vet ace ts ln ae ees. 84 a Shee nel # te ah 

AP seal DCE ClOR gra. hs HMR eee Pct wut @ spomebe GF bya ene% HP 8470B, Option 012 

OSS EROS) GRO a BE ihe Ut Eile PS hy a ee Ree ere 

Cas BY NST PSSST LT ead eet a Use 0 ny Oe a a a a HP 8491B, Option 010 

Re ORICON eae encuentro y Soe aie ta Bey yo wal yg HP P/N 86290-60020 

Erdaptery Are 355 (1) COON GGID))) te ete Fob els ere ge eke A eyes HP P/N 1250-1744 

CRYSTAL 
DETECTOR 
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ADJUSTMENTS 

Model 86290B 

NOTE 

The following procedure assumes YTO Frequency Range Adjustments in 
Paragraph 5-22 have been performed. 

PROCEDURE: 

a. 

5-24 

Set controls as follows: 

8620C: 

86290B: 

BAND) ® 6 :s<g pte y aie ncs os cactane Claes cee ak ae ae cee Band 3 
MODE is bo ve evar boa cel & Dome -FT gh a a AUTO 
TRIGGER 6 5. oe, hayek ee ee, ee en ee INT 
TIMEZSECONDS ' 5505. Fe er ee 1-.01 
TIME-SECONDS Vernictar... =o ee ee Fully counterclockwise 
LINE,switch 5. 2°... SRR es hh ee ees OFF 

50 en ern ee er) Pe es eas ype oh b.o Seo > pd Bog ak ON 
j\ U Calne wae eerie ee eR a ks A aw ouch og oh be INT 
POWER’LEVEL:/<)5.  apgeeredns chou ens eek ee ee Fully clockwise 
PEAK. hs sqaereaypa fe ola cds anc se es ake te on oT Midrange 
SLOPE-OFF ("9 Bieicn eis, ss ESE 2 aig aie eee ne ee ee OFF 

NOTE 

DO NOT change PEAK control setting during this adjustment. 

NOTE 

lf A2 YTM Driver Assembly or A2U1 Band Change Amplifier has been 
replaced, perform the following adjustment. If not, go to step b and proceed 
with slow speed tracking adjustments. 
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A2 

BAND 3 
LO BIAS 

BAND 2 
LO BIAS 

BAND 3 
HI BIAS 

COMP COMP BAND 2 
MAG BREAK HI BIAS 

POINT 

Figure 5-16. YTM Slow Speed Tracking Adjustment Locations 
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ADJUSTMENTS 

YTM Tracking Offset Adjustment 

(1) Connect DVM as shown in Figure 5-15 with HIGH lead connected to A2TPI and LOW lead to A2TP3. 

(2) Remove AS SWEEP CONTROL Assembly. Press 8620C LINE switch ON. Select Band 1. 

(3) Adjust A2 ZERO control A2R27 for DVM indication of 0.0000 Vdc +0.0001 Vdc. 

(4) Press 8620C LINE switch to OFF. Reinstall AS SWEEP CONTROL Assembly. 

b. Connect equipment as shown in Figure 5-15 with oscilloscope connected to 86290B RF OUTPUT. Install A2 
YTM Driver Assembly on extender board (Figure 1-1). Set ALC Function switch A1S1 Position #3 up. Press 
8620C LINE switch ON. Select Band 3. 

NOTE 

If this adjustment is being performed due to replacement of A12 YTM 
assembly and new values for A2R60 and A2R65 are not known, proceed 
with step c. If new values for A2R60 and A2R65 are provided (See Figure 
5-1), install new values and go to step i. If adjustment is being performed for 
reasons other than A12 YTM Assembly replacement, go directly to step i. 

cS Set 86290B A2 controls as follows: 

to control... 2 hate patel kad Reka aliens oof 16) eee nneenne an ae eae One-quarter turn clockwise 
tS'Control ee bee cane Soe ied ny Ae aL a ena ee Midrange 
MSICOntrOly: » ci 05s oles A Pistia keer a ape eee Fully counterclockwise 
MO controlae ant Ses ola UR ian pee ee ke Fully counterclockwise 
COMP "MAG Control Pres 20%. Ree es a te Fully counterclockwise 
COMP'BREAK. POINT control iee sete eee eee Fully counterclockwise 
Band 1 LO controleys wig cheudetie idecussitty ha olan eke eek ae oa Midrange 
Band JE conttoly 2.cke ies ea Miva dee. i ag tae ae ne eee Midrange 
Band 2) BO: control aegis, ¢ Oe Cec de yt eae ee ee a Midrange 
Band2HT CORTON ey ete ne ee eee hs et ee eee Midrange 
Band:3:LO control 2. 31: eee uae ce bn tee eee ae a ec Midrange 
Band)3, Hi'control. 408 ag Seana ciel |e eee eo noe ree care Midrange 
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ADJUSTMENTS 

d. Connect digital voltmeter to A2TP4; ground lead to ASTP3 (FREQ REF GND). 

e. Press 8620C CW pushbutton. Adjust CW MARKER control for digital voltmeter indication of 0.0 Vde +0.1 
Vdc (approximately 16 GHz). 

f. Set 8620 MARKER switch to INTEN and press FULL SWEEP pushbutton. 

g. Replace A2R60 with a zero-to-200 ohm 1% potentiometer. Adjust resistance (normal value 100 ohms) 
for maximum power at MARKER frequency. Measure resistance of potentiometer and replace with fixed- 
value resistor. 

h. Select Band 1. Replace A2R65 with a zero-to-SOK ohm 1% potentiometer. Adjust resistance (nominal value 
25K ohms) for optimum power across band. Measure resistance of potentiometer and replace with fixed-value 
resistor. 

i. Adjust A2 Band 1 LO control A2R2 for maximum power at low-frequency end of Band 1. Adjust A2 Band 1 HI 
control A2RI for maximum power across Band 1. 

j. Select Band 2. Adjust Band 2 LO control A2R4 for maximum power across Band 2. Adjust A2 Band 2 HI 
control A2R3 for maximum power at high-frequency end of Band 2. 

k. Adjust A2 Band 2 LO Bias A2R39 and A2 Band 2 HI Bias A2R38 controls for maximum power across Band 2. 

1. Repeat steps j and k. 

m. Select Band 3. Adjust Band 2 LO control A2R6 for maximum power at low frequency end of Band 3. Adjust 
Band 3 HI control A2R5 for maximum power across Band 3. 

n. Adjust A2 Band 3 LO BIAS A2R41 and A2 Band 3 HI BIAS A2R40 controls for maximum power across Band 

3. Be sure to adjust out any large “holes” in power across band. Rotate front-panel PEAK control maximum 

clockwise then maximum counterclockwise while monitoring CRT display. If any “holes” occur in display, 

readjust A2R40 and A2R41 for best response over entire band over full range of PEAK control. 

0. Repeat steps m and n. 

p. Disconnect oscilloscope and connect power meter to 86290B RF OUTPUT. 

q. Set AlS1 ALC Function switch position #3 Down. 

r. Adjust 86290B POWER LEVEL and PEAK controls for maximum leveled power. 

s. Set 86290C MODE switch to MANUAL. Slowly rotate MANUAL control over full range while monitoring 

power meter indication. 

t. | Minimum power point should be greater than + 10 dBm. 

u. Press 8620C LINE switch OFF. Reinstall A2 YTM Driver Assembly in 86290B RF Plug-In. 

5-27 



Adjustments Model 86290B 

ADJUSTMENTS 
I 

5-25. YTM BIAS CONTROL ADJUSTMENT 

REFERENCE: 

Service Sheet 9, YTM BIAS CONTROL ASSEMBLY. 

DESCRIPTION: 

Adjusts YTM bias control voltage for optimum performance. 

SWEEP 
OSCILLATOR 

Coe~m — —@6® 

SWEEP 

OUT 
EXTENDER 

CABLE 

TO A10A1 

TP 

PLUG-IN 
ADAPTER 

RF 

QUTPUT 

10-dBy 
ATTENUATOR 

fea Sse 

OSCILLOSCOPE 

POWER 
SENSOR 

CRYSTAL 
DETECTOR 

(Ee 

Figure 5-I7. YTM Bias Control Adjustment Setup 

EQUIPMENT: 

Sweep Oscillator’ 0 2 ohne eee 
RF Plug-In 
Power Meter 

Oscilloscope 
10:1 Divider Probe 

Crystal Detector 
10-dB Attenuator 

Adapter (APC 3.5(f) to N(m) ) 

ares) eeu) fe Met Mel” pt” te) fietknel fie) fue) em te) 8} le 

ey ane er ne xe te, Getafe) Wo “Wey Me Feviteyl 0 iets ce os etre ne mueiule ERS creme: smnen EOMate gre. celles) (0i0 81) 59, 18) 

Sy yen a Fe et) Re oc, eh vee unre’ Teyaey io ie, el Xelmike, met mrerune, 

Power Sensors or be ee eee 

Sw) ete te ie Se ev iol) wo, te ou te) pled cede edt e: isimne Mire mire umrecmiem: (OUnre: (ie. SOs S| ere. @Sa'6) 1.7619 6, ea © 

& Nes) whet aa) Bolt) aun el Rb eimite Niet 16). te 8 MeMiiip eo mre seim AC nom slae ge mem elule Gel -¢una el 16. 

je) te) se) fe) im te [el ‘ee. (ee cey 10) gen sel Feu le eons 

Cee Me ROR el Ce WoC Ce ie a re On CRG 

Extender Cable). 4. 2... Ae eee 

ty rc! XD Oyen Cee Nee a) 

Siete <6" ie is 1) “oe ‘oe fo oie, is 

i ie ole, ‘elute (of) sWlet, se 0c6- oy Celaiel Pye ce) merce. le el eis) 

HP 8620C 
HP 86290B 

satel ick eta stad relma HP 436A 
sn ou Mw eMetsiehs, Le) ies “bie Cll é ee) ue Je- cs. 3 

HP 10004D 

pies Ta ea tia HP 8470B, Option 012 
HP 8491B, Option 010 

HP 08620-60032 

The following adjustments should be performed only when A10, A10A1, or 
A11 has been repaired or replaced. 
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E
O
 

ADJUSTMENTS 

PROCEDURE: 

a. 

Adjustments 

Press 8620C LINE SWITCH OFF. Remove 86290B RF Plug-In from 8620C mainframe (see Paragraph 2-20). 

Remove RF Section from 86290B (see Figure 8-42.) 

Remove cover plate from RF section to gain access to assemblies in RF section. Reconnect gray cable W2to Al 

board and blue cable W2 to A4 board and install Al, A2, A3, and A4 boards. 

With RE section on its side (exposed assemblies upward) and remaining part of Plug-In right side up, reconnect 

flexible cable W1 and reconnect cable W10 to rear of RF OUTPUT connector Jl. 

Set controls as follows: 

8620C: 

ICD a ee ett ies sae ee es GM See Bee Pps ay Pte 

TSE EG Gey al oer Ci he) ESS 9 2 OTE Eero ee eae area ee ss ee ee er ae 

Nee SECONDS ra eet tec er eS al aw a eB oe 

aE SECOND Gertie ee 62 she eo RD Fully clockwise 

86290B: 

CNR EE 5 Micra A hers ee ce ie Secor) Somes Ono Re oe 

Connect equipment as shown in Figure 5-17 with oscilloscope, crystal detector, and 10-dB attenuator connected 

to RF OUTPUT. Press 8620C LINE switch to ON. 

Set POWER LEVEL control for maximum specified leveled power. 

Set PEAK control to obtain optimum flatness of signal displayed on CRT (18.6 GHz is the most critical point). 

Disconnect crystal detector and connect power meter as shown in Figure 5-17. 

Press 8620C CW pushbutton and set 86290B POWER LEVEL control to obtain a power meter reading of — 10 

dBm (0 dBm at RF OUTPUT connector). 

Connect oscilloscope Channel A input to AIOAITPI. 

Press 8620C MARKER SWEEP pushbutton and set OFFSET control AI0AIR4 fully clockwise. 
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A10A1 

OFFSET 
A10A1R4 

A10 
Coupler 
Output 

Figure 5-18. YTM Bias Control Adjustment Locations 

1. | Adjust OFFSET control A10A1R4 counterclockwise until CRT trace is at maximum voltage in Bands 2 and 3 
portion of Band 4 sweep. Display should appear as shown in Figure 5-19. 

ea Retrace 

+0.6V 

aaa) Vi 

Figure 5-19. Pin Modulator Drive Voltage with Multiplier Bias Correctly Adjusted 
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ADJUSTMENTS 

m. Set oscilloscope vertical gain to most sensitive range and adjust vertical position control to center the display. 

n. Press 8620C MARKER SWEEP pushbutton. Set START MARKER pointer to 6.2 GHz and STOP MARKER 
to 18.6 GHz. Adjust OFFSET control AIOAITPI back and forth very slightly to ensure that voltage at AIOAITP1 
is maximum across entire display. 

o. Press 8620C LINE switch OFF. 

p. Remove Al, A2, A3, and A4 boards. Disconnect gray cable W2 from Al board and blue cable W3 from A4 board. 

q. Disconnect flexible cable W1 and RF cable W10 (W11 if Option 004 is installed). 

r. _ Install RF section in 86290B (see Figure 8-42). 

s. Remove extender cable and install 86290B into 8620C mainframe. 
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ADJUSTMENTS 

5-26. YTM AND YTO DELAY COMPENSATION ADJUSTMENTS 

REFERENCE: 

Service Sheet 2, YTM DRIVER ASSEMBLY. 

Service Sheet 3, YTO DRIVER ASSEMBLY. 

DESCRIPTION: 

These adjustments compensate for the delay inherent in the magnetic circuits. Slope and offset controls provide lead 
or lag currents for the frequency control current applied to the YTO and YTM assemblies. 

A3 BOARD 
ON REVERSING 
EXTENDER OSCILLOSCOPE 

A2 BOARD 
ON EXTENDER 

PLUG-IN 

CRYSTAL 
DETECTOR 

10-dB 
ATTENUATOR 

Figure 5-20. Delay Compensation Adjustments Setup 

EQUIPMENT: 

Sweep Oscillator «uc joy on 5 a eet ee ee tae eet HP 8620C 
RE Pha gain) ois crea: See Bee ee eee HP 86290B 
Oscilloscope soso, bce por eae eee es tS HP 1740A 
10-dB Attenuator 0.3 See) eee ee ee ee, HP 8491B, Option 010 
Crystal Detector’, 33 i Sa et ee ee HP 8470B, Option 012 
Reversing: Extender Boardi) 2-2 seen eee mn oe HP P/N 86290-60033 
Extender, Board <2.) 2.4) thea ee fo eae HP P/N 86290-60020 

PROCEDURE: 

a. Press 8620C LINE switch OFF. Connect equipment as shown in Figure 5-20. Remove A2 and A3 assemblies 
from 86290B. Install A2 assembly on an extender board. Install A3 on a reversing extender board. 

Set 8620C controls as follows: 

BAND “0 acece wig pice she eR ee ee Oe ec aes Band 2 
MODE 2 5 5e 8 5ee 5s Va eee wea ee eg Ae AUTO 
TRIGGER, 3.5.5 2a ee neat ne eee, Mee ra, Pram ee a INT 
TIME-SECONDS: YoU. Gei cso ete er ota, tere re 1-.01 
TIME-SECONDSsVerniersgig se ac eer eer ar Fully counterclockwise 
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A2 BAND 1 

COMP 
BREAK 
POINT 

COMP 
MAG 

Figure 5-21. Delay Compensation Adjustment Locations (1 of 2) 
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A3 

Figure 5-21. Delay Compensation Adjustment Locations (2 of 2) 
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b. Press 8620C LINE switch ON. Adjust 86290B PEAK control for maximum output power. 

Slowly rotate 8620C TIME-SECONDS Vernier to fully clockwise position while observing oscilloscope dis- 

play. Adjust A2 Mo control A2R32 to maintain constant power level at 3 divisions from left side of display. 

With 8620C TIME-SECONDS Vernier fully clockwise, adjust A2 Ms control A2R31 for maximum power 

across band. ; 

Vary TIME-SECONDS Vernier while observing power variations across band. Adjust A2 Ms control to 

minimize variations at high end of band and A2 ts control A2R25 to minimize variations at low end of band. Do 

not adjust for variations in first or last one-quarter division of display. 

Repeat steps c, d, and e to minimize power variations due to changes in sweep speed. 

Adjust A2 to control A2R26 to minimize power variations in first and last one-quarter divisions of display. 

Select Band 1. 

Set 8620C TIME-SECONDS Vernier fully counterclockwise. Adjust A2 Band 1 LO A2R2 and A2 Band 1 HI 

A2RI controls for maximum power across band. 

Slowly rotate 8620C TIME-SECONDS Vernier fully clockwise while observing oscilloscope display. Adjust 

A3 Mol control A3R20 to maintain constant power level at 3 divisions from left side of display. 

Adjust A3Ms1 control A3R21 for maximum power across band. 

Vary TIME-SECONDS Vernier while observing power variations across band. Adjust A3Ms1 control to 

minimize variations at high end of band and A3 tsl control A3R6 to minimize variations at low end of band. Do 

not adjust for variations in first or last one-quarter division of display. 

Repeat steps j through | to minimize control interactions. 

Adjust A3 tol control A3R5 to minimize power variations in first and last one-quarter divisions of display. 

Select Band 3. Set TIME-SECONDS Vernier fully counterclockwise. Set 86290B A2 Comp Break Point 

A2R55 and A2 Comp Mag A2R57 controls fully counterclockwise. 

Adjust A2 Band 3 LO and A2 Band 3 HI controls for maximum power across band. 

Slowly rotate 8620C TIME-SECONDS Vernier fully clockwise while observing oscilloscope display. Adjust 

A3 Mo3 control A3R34 to maintain constant power level at 3 divisions from left side of display. 

Adjust A3 Ms3 control A3R35 for maximum power across band. 

Vary TIME-SECONDS Vernier while observing power variations across band. Adjust A3 Ms3 control to 

minimize variations in center four divisions of display. 

Adjust A3 ts3 control to A3R28 to minimize variations at low end of band. Disregard any high end variations. 
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u. Repeat steps n through t to minimize control interactions. Adjust A3 to 3 control A3R27 to minimize power 
variations in first and last one-quarter divisions display. 

v. Set 8620C TIME-SECONDS Vernier fully counterclockwise. Note display on oscilloscope. Set TIME- 
SECONDS Vernier fully clockwise and note point where high-frequency end rolls off. 

w. Adjust A2 Comp Break Point control A2R55 clockwise to move compensation break point lower in frequency 
to point indicated in Figure 5-22. 

x. Adjust A2 Comp Mag control A2R57 to bring bottom trace up to coincide with top trace. 

BREAK POINT 

.1 SEC SWEEP TIME 

.01 SEC SWEEP TIME 

Figure 5-22. Fast Sweep Compensation Waveform 

y. Select Band 4 on 8620C. While varying TIME-SECONDS Vernier over full range, adjust A2 TIME 2 control 
A2R68 to minimize sweep speed related power variations in the Band 2 portion of the display. Adjust A2 TIME 
3 control A2R67 to minimize power variations in the Band 3 portion of the display. 

z. | Recheck sweep speed related power variations in all Bands. It may be necessary to readjust A2 TIME 2 and A2 
TIME 3 controls so that best performance is achieved in all bands. With adjustments complete, press 8620C 
LINE switch to OFF and reinstall A2 and A3 assemblies in 86290B without extender boards. 
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ADJUSTMENTS 

ALC ADJUSTMENTS 

REFERENCE: 

Service Sheet 1, Al ALC ASSEMBLY 

DESCRIPTION: 

SYMMETRY is adjusted to set the lower limit of closed loop operation of the ALC. PIN UPPER CLAMP is adjusted 

for optimum flatness of oscilloscope trace. LO LEVEL CLAMP sets the minimum power level. Compensation 

Amplifier adjustments Fl, F2, Cl and G2 are adjusted to cancel frequency dependence of the internal coupler and de- 

GAIN SHAPING potentiometer is used to provide the best flatness without oscillations. UPPER POWER 

CLAMP is adjusted for maximum level power. GAIN PRESET adjustment is set so trace is free of oscillations over 
tector. 

full rotation of POWER LEVEL control. 

OSCIL 

SWEFT AMPLITUDE 
ANALY ZER/ 

SWEEP RF 
LATOR PLUG-IN OSCILLOSCOPE 

Z-AXIS/MKR/PEN LIFT 

POWER METER 

RF 
OUTPUT 

oi or 

INPUT 

MODULATOR 
DRIVE 

27.8 kHz POWER 
SENSOR 

DETECTOR 

Figure 5-23. 8755C Calibration Setup 

NOTE 

Equipment listed is for four test setups, Figures 5-23, 5-25, 5-27 and 5-28. 

Adjustments 
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EQUIPMENT: 

Sweep: Oscillatog. Gor .2 glides que hash ett Skee ne ee eR creas 8620C 
RP Plug: ee es Wei Reeds i men ea eae ee 86290B 
Oscilloscope) u aiqudrs dhs: weds pea Se ene ee HP 1740A 
Swept Amplitude Analyzer (4) 0,15 o eeceme te Oeste ort ES HE S155 
Display, Maintramey sas west ah ek Ss io ae eek ee eee HP 182T 
Deétectorsa: Biche ko BOn i) Ak a ee ee rn HP 11664A 
Power Meter! 7153 sats G02 Ro JR Ea SRO ae tei en ae RT HP 432A 
PowerMeter icf ae ail Sen AU a ae eee HP 436A 
Thermistor Mount and*10-dB Attenuator ..9).% 520. 7.10. HP 8478B, H32 

Powert' Sensory) S004), 2h), RMU TRS SURE TRE See ee eae HP 8485A 
Crystal"Detector 3% 2) i) Re ee at oe ee HP 8470B, Option 012 
3+-dB ‘Attenuator, (cus ei ne en ee HP 8491B, Option 003 
BNC Tee® 2c he 2 Rene ene Me nr Se Oy OU arene le HP P/N 1250-0781 
Adapter (APG 3) 9.(£) (tO NKC) eon) ae ee ere eee repens HP P/N 1250-1744 

1. 8755C Calibration 

NOTE 

This calibration procedure is critical for this adjustment. Measurement 
errors due to 11664A Detector variations must be eliminated. 

a. Connect equipment as shown in Figure 5-23 with power meter connected to 86290B RF OUTPUT. Do not con- 
nect 8755C MODULATOR DRIVE to 8620C EXT AM input. 

NOTE 

If 8755C MODULATOR DRIVE is connected to 8620C EXT AM input, there 
will be a 3 dB error in the power meter indication. 

b. Set controls as follows: 

8620C: 

BAND 80202 Fo Rea gee he Rh te ae Re ee oe AOR 2) BAND 4 

86290B: 
RF ON ORR Gio 48 UMC ea A) a Sat ne ae a Rae RCP ae Oe ON 
re GAP ee eae My her emis ome Lennar Gry Coch IVE 8 SAD) Mallen < Seale! dD Oe Gel de Dh ao INT 
SLOPE: Ge a sat Ge aa ss ce ann See EE ee Ro aE Oe a ce OFF 
PEAR ec Bl gd 2000) 2 a ce act et OR a A eT Ce Midrange 

oe) GO: 

VERINTBR fest alk io Di NE cA ee eae ee RCM eT APs el ga ON 
REFERENCE DEV Elled tn) or 220s ie on iene ieee een ie Fema 0 
GBIDIV: o.oo eas ak ly ath ai tae tae ees Bae aL TOO ee Em, eta wes 
DESPA Yio 5 cnelie pe tesie 1 takdee GF Ln ee ROR ae eM tee eel ee A Pe oes ks ea A 
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c. Press 8620C LINE pushbutton. Set CW MARKER pointer to 2.0 GHz. 

d. Adjust 86290B POWER LEVEL control for power meter indication of 0 dBm (10 dBm minus 10-dB attenuator). 

e. Disconnect power meter. Connect 8755C A input to 86290B RF OUTPUT and MODULATOR DRIVE to 

8620C EXT AM input. 

f. Using 8755C VERNIER control, adjust trace dot to center line of 8755C CRT and mark position with grease pencil. 

g. Disconnect 8755C (including MODULATOR DRIVE). Connect power meter to 86290B RF OUTPUT. 

h. Set CW MARKER pointer to 3.0 GHz. 

i. Adjust 86290B POWER LEVEL control for power meter indication of 0 dBm. 

j. Disconnect power meter. Connect 8755C A input to 86290B RF OUTPUT and MODULATOR DRIVE to 

8620C EXT AM input. 

k. Mark position of trace dot on 8755C CRT with grease pencil. 

1. Repeat this process at 1 GHz intervals up to 17.0 GHz, then repeat at 17.5 GHz, 17.8 GHz, 18.1 GHz, 18.4 GHz, 

and 18.6 GHz. 

m. After 8755C CRT has been marked across full band, connect all marks, using grease pencil, to form a calibra- 

tion line across CRT, representing the frequency response of the 8755C and 11664A Detector. This calibration 

line will be used to set 86290B RF OUTPUT flatness (a sample calibration line is shown in Figure 5-26, 

WAVEFORM 3). 
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2. Internal Coupler/Detector Compensation 

a. 

5-40 

Press 8620C LINE switch OFF. Remove 86290B from mainframe. Remove Al ALC Assembly and disconnect 
gray cable W2 from AlJJl1. 

Reinstall 86290B in mainframe. Reconnect W2 to AlJ1 and install Al Assembly on an extender board. 

Preset adjustments as follows (Component Location, Figure 5-24). 

Al ALC Assembly: 

PIN, UPRER COA MP oo es a ne Counterclockwise 
SYMMETRY als es go sch) tia Bae oe ee | Midrange 
UPPER-LEVEL CLAMP 0093) gree er Clockwise 
LO. BEVEL CLAMP 9 eae a ee Midrange 
FLand F254) fet, seep es Aerie ae nn ee ee Counterclockwise 
Gland G2.) iio sce Rieie nt, eo enna ee Counterclockwise 
GAIN SHAPING Jil pe cota a ee en Say One Midrange 
GAIN'PRESET 50.40. 0050 foe eee ee ee Midrange 

ALC Function switch A1S1 (Figure 3-14): 
Position 1.5 2c 2 ore ae ee ee ere eee Down 
POSICION 25 soicgic tongs Sienas ig pes] 2 cee ay a ne acre rae bane Lk Down 
Position 3.00.0. 2 Soya eee ee ee mea Nena Up 
Position 4.03.4. :255, as he) en eee eee ee eee Up 
POSITION Diao ig as, hake Cee eR ee eee oe Ene anes ei eet Down 

8620C: 
1 (0) B) ia earner mre ii mock! Rabe cla We alee Gnd tweed: eae AUTO 
TIME-SECONDS 9 9:4 Sigs Aea heater epee i ee a eR 7 1-.01 
TIME-SECONDS Vernier sei ee tee ee ene a Fully clockwise 

86290B: 
POWER: LEN Bo crete a eee ee er Fully counterclockwise 
ALC sensitised rn ERE Ger oR, Cee INT 
ALC SLOPE 6.0045 Reece tn, a eee er nne: © ae Caen e erry, eee e My, OFF 
RF ON-OFB™ 200). Re ere a eer tr nr eR rE Mee. FS Aa ON 
PBAK 815i 5, Sie 0 ee ee ey ee oy Midrange 

8755C: 
VERNIER 6)..." coscal oe Gee tellement aD Sem an ee ree eg AL Pe dl OFF 
REFERENCE DEV ELS. Wei ee een aren ee ee a =10 
AB/DIV iia SadapS 2] k eee oes ee CO RT RS nei tea. N Jee Cet 5 
DISPLAY 9h 3:55.99 2 ecaay aubeme te rar a) Onn ieee we hove, bo) tin a A 
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Al 

PIN © HI 
PIN UPPER UPPER POWER 
CLAMP CLAMP 

SYMM LO LEVEL 
SYMMETRY CLAMP G2°GT FT FZ 

TP4 TPS 

R10 R 

~ 

isp] 

Or 

R35] | R36}}R29}}R42 

R13 ye 

R6 

R49 
O-"[ co 

|CRI10) O R48 

GAIN 
PRESET 

GAIN 
SHAPING 

Figure 5-24. ALC Adjustment Locations 
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SWEPT AMPLITUDE 
SWEEP RF ANALYZER/ 

OSCILLATOR PLUG-IN OSCILLOSCOPE 

e 

;| Z-AXIS/MKR PEN LIFT 

RF 
OUTPUT 

10-dB 
ATTENUATOR DETECTOR 

Figure 5-25. ALC Adjustment Setup 

d. Connect equipment as shown in Figure 5-25. 

e. Press 8620C LINE Switch ON. Press 8620C CW pushbutton, and set CW MARKER pointer to 2.0 GHz. 

f. | Rotate POWER LEVEL control clockwise to align trace dot with calibration line drawn in step 1, calibration. 
Press 8620C FULL SWEEP pushbutton. Display should be similar to either Waveform 1 or Waveform 2 of Fig- 
ure 5-26. 

g. Adjust Fl control AIR29 and GI control A1IR36 so the first three-quarters of the trace conforms to shape of cali- 
bration line drawn in step | (Figure 5-26, WAVEFORM 3). 

h. Adjust F2 control AIR42 and G2 control A1IR55 to conform last portion of trace to calibrated curve. (Typical 
adjusted response is shown as WAVEFORM 4.) 

i. With compensation adjustment complete, peak-to-peak variation of display should be less than 1.6 dB 
(<x+.8 dB peak). 
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WAVEFORM 1 WAVEFORM 2 

WAVEFORM 3 WAVEFORM 4 

Figure 5-26. Typical Detector Compensation Adjustment Waveforms 

3. Lo Level Clamp, Upper Power Clamp, and Symmetry Adjustments 

a. Adjust 86290B POWER LEVEL control fully counterclockwise. Select 5 dB/DIV sensitivity on the 8755C. 

b. Adjust AIR60 SYMMETRY for 0 dBm at 18.6 GHz. 

c. Switch AlS1 Position #3 DOWN. Adjust AIR7 LO LEVEL CLAMP for 0 dBm at 18.6 GHz. 

d. Adjust the 86290B POWER LEVEL control fully clockwise. 

e. Adjust AIRI UPPER POWER CLAMP for 11 dBm at 18.6 GHz. 

f. Adjust the 86290B front panel SLOPE control for 6 dB at 2.0 GHz. 

g. Adjust the 86290B POWER LEVEL control fully counterclockwise. 

h. Adjust AIR60 SYMMETRY for —5 dBm at 2.0 GHz. 

i. Adjust AIR7 LO LEVEL CLAMP for 3 dBm at 18.6 GHz. 

j. Repeat steps h and i until optimum 5 dB slope from 2.0 to 18.6 GHz is obtained. 

k. Adjust SLOPE control OFF. 
LUE 
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SWEPT AMPLITUDE 
ANALYZER 

OSCILLOSCOPE METER [is _e.e-e 3] POWER 

oi” >a 
un oan At ASSEMBLY 
Ae be add ON EXTENDERS oe 

SWEEP 
moe OSCILLATOR DRIVE 

POWER 
SENSOR CRYSTAL 

DETECTOR ADAPTER 4} 

- Figure 5-27. PIN Upper Clamp Adjustment Setup 

4. PINUPPER CLAMP Adjustment 

Connect equipment as shown in Figure 5-27, with 8755C MODULATOR DRIVE disconnected. 

b. Set 8620C and 86290B front panel controls as in step 2c. Press 8620C LINE switch ON and select FULL SWEEP. 

Adjust AIR75 PIN Upper Clamp clockwise until degradation of the trace occurs (usually at low end of band), 
then adjust AIR75 counterclockwise until degradation just disappears. To ensure adjustment is not on threshold, 
adjust AIR75 two to three degrees counterclockwise. 

5. Internal ALC Gain Shaping Adjustment 

a. Press 8620C CW pushbutton and adjust CW MARKER for 10 GHz. 

b. | Connect the power meter as shown in Figure 5-27, and adjust the 86290B power level for 11 dBm. 

c. Reconnect oscilloscope. Select FULL SWEEP and connect 8755C MODULATOR DRIVE. 

d. Adjust AIR71 GAIN SHAPING clockwise until oscillations (other than the 27.8 KHz MODULATOR DRIVE 
signal) appear. Adjust AIR71 counterclockwise until oscillations just disappear. 

e. Slowly rotate the 86290B POWER LEVEL control counterclockwise. If oscillations occur, adjust AIR71 counter- 
clockwise until oscillations just disappear. 

f. | Repeat step e until 86290B power level control is fully counterclockwise and no oscillations occur. 
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SWEEP RF 
OSCILLATOR PLUG-IN 

OSCILLOSCOPE 

10-dB 
ATTENUATOR 

CRYSTAL 
DETECTOR 

Figure 5-28. GAIN PRESET Adjustment Setup 

6. GAIN PRESET Adjustment 

a. 

b. 

Connect equipment as shown in Figure 5-27. 

Select EXT ALC on the 86290B and rotate ALC GAIN control fully counterclockwise, then rotate clockwise 

30°. Rotate POWER LEVEL control fully clockwise. 

Select 0.2 VOLTS/DIV sensitivity on oscilloscope. Set oscilloscope input switch to GND, set trace to top 
graticule line, then return input switch to DC. 

Rotate AIRS9 GAIN PRESET control fully counterclockwise. 

Rotate POWER LEVEL control slowly counterclockwise and look for oscillations on oscilloscope display. 

If oscillations occur, adjust GAIN PRESET clockwise until oscillations just disappear. 

Rotate POWER LEVEL control slowly through full range. If oscillations occur, continue to adjust GAIN 

PRESET counterclockwise to remove all oscillations over full range of POWER LEVEL control. 
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7. Power Meter Leveling Check 

5-46 

Connect equipment as shown in Figure 5-29. 

Ensure that power meter indication is level with +0.15 dB, and without oscillations, over full range of POWER 
LEVEL control. Check at CW frequencies of 6 GHz, 12 GHz, and 18 GHz. 

If oscillations occur, adjust AIRS59 GAIN PRESET control clockwise to eliminate them. 

SWEEP RF 
OSCILLATOR PLUG-IN METER 

RECORDER |} 
OUTPUT |) 

RF 
OUTPUT 

10-dB THERMISTOR 
ATTENUATOR 

Figure 5-29. Power Meter Leveling Setup 
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} 5-28. BAND SWITCH OVERLAP ADJUSTMENTS 

REFERENCE 

Service Sheet 5, SWEEP CONTROL ASSEMBLY and Service Sheet 6, STOP SWEEP ASSEMBLY. 

DESCRIPTION: 

Adjust appropriate ends of Bands 1 through 3 for frequency accuracy to ensure smooth switchpoint transitions in 

Sequential Band 4. 

SWEEP RE OSCILLOSCOPE 

OSCILLATOR PLUG-IN ZA te 

mee | By ae: | 
te amo Oller FREQUENCY — ‘10> 

4 S20 peed et we Rieke x ee 

CRYSTAL [ 
10-dB 

DETECTOR WU 

ATTENUATOR 

jee] 

Figure 5-30. Band Switch Overlap Adjustments Setup 

) EQUIPMENT: 

Oe) GES 6 Be Tice AME Mie Sr Dae gh en een a HP 8620C 

SORTER Ty es OE EE ee ae ee ee er ea HP 86290B 

ect CTU AOL Rae hk ee ek i eie'w ete oon be to HP 8491B, Option 010 

PST Al IDOLE CUON its as abr ote 6 4 esis ee Rees eG HP 8470B, Option 012 

ee tee. Sah Rd OY BR Be 2 ae oe ers Ce ee HP 1740A 

TS a ale tod gS Re Ds Ae Se ae ee eee or ee ee HP 537A 

Brcauieney Outer | Pewee 02 SR bic paste 6 ds ae ee age ober nie HP 5343A 

PROCEDURE: 

a. Set controls as follows: 

8620C: 
DAN ee oe Oe ee eB ee Band 4 

TET SS DELON 18 Si Is ee Eh he ER eee sare ae ee oe 1-.01 

RENtEe SECONDS) Vermicnie tn es 5 Sele ee ee ag Gage &. 5% Fully clockwise 

86290B: 
ee RE Bl es eet er hag Md ko neo eho A OR ew co Fully clockwise 

b. Connect equipment as shown in Figure 5-30 with frequency counter connected to 86290B RF OUTPUT. Press 

8620C LINE switch ON. Press CW and CW VERNIER pushbuttons. Adjust CW MARKER and CW 

VERNIER controls for frequency counter indication of 6.200 GHz. 

c. Connect oscilloscope and frequency meter to 86290B RF OUTPUT. Center trace dot on oscilloscope. 
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R14 

Figure 5-31. Band Switch Overlap Adjustment Locations (1 of 2) 
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Figure 5-31. Band Switch Overlap Adjustment Locations (2 of 2) 

Adjustments 
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WAVEFORM 1 WAVEFORM 2 

WAVEFORM 3 WAVEFORM 4 

Figure 5-32. Band Switch Overlap Adjustments Waveforms 

Figure 5-33. Typical Small Overlap Display 
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Figure 5-34. Typical Large Overlap Display 

d. Adjust frequency meter around 6.2 GHz to peak trace dot. Press 8620C FULL SWEEP pushbutton. 

e. Adjust A6 LO control A6R2 so that display appears as shown in Figure 5-32, Waveform 1. 

f. Adjust AS BAND 1 HI control A5R2 so that display appears as shown in Figure 5-32, Waveform 2. 

g. Connect frequency counter to 86290B RF OUTPUT. Press 8620C CW and CW VERNIER pushbuttons. 

h. Adjust CW MARKER control for frequency counter indication slightly less than 6.200 GHz. Slowly rotate CW 

VERNIER control to increase frequency while monitoring frequency counter. Note highest frequency before 

switchpoint occurs and also frequency just after switchpoint occurs. 

i. Frequency indication just before switchpoint occurs should be higher than frequency just after switchpoint by 

25 MHz +20 MHz. This indicates an overlap of Band | and Band 2. 

j.  Ifcondition of step i is not met, reconnect oscillscope and repeat steps e and f adjusting for more or less overlap 

as required (Figures 5-33 and 5-34). 

k. With frequency counter connected to 86290B RF OUTPUT, adjust CW MARKER and CW VERNIER controls 

for a frequency counter indication of 12.400 GHz. 

1. Connect oscilloscope to 86290B RF OUTPUT. Center trace dot on oscilloscope. 

m. Adjust frequency meter around 12.4 GHz to peak trace dot. Press 8620C FULL SWEEP pushbutton. 

n. Adjust A6 HI control A6R6 so that display appears as shown in Figure 5-32, Waveform 3. 

0. Adjust BAND 3 B control A5R6 so that display appears as shown in Figure 5-32, Waveform 4. Because the A6 

HI and A5 BAND 3 B controls interact, some repetition of adjustments in step n and o might be necessary. 
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p. Connect frequency counter to 86290B RF OUTPUT. Press CW and CW VERNIER pushbuttons. 

q. Adjust CW MARKER control for frequency counter indication slightly less than 12.400 GHz. Slowly rotate 
CW VERNIER control to increase frequency while monitoring frequency counter. Note highest frequency just 
before switchpoint occurs and also frequency just after switchpoint occurs. 

tr. Frequency just before switchpoint should be higher than just after switchpoint by 25 MHz +20 MHz. This indi- 
cates an overlap of Band 2 and Band 3. 

s. If condition of step r is not met, reconnect oscilloscope and repeat steps n and o for more or less overlap as 
required (Figures 5-33 and 5-34). 
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5-29. FREQUENCY REFERENCE CALIBRATION ADJUSTMENT 

REFERENCE: 

Service Sheet 3, YIG TUNED OSCILLATOR DRIVER ASSEMBLY. 

EQUIPMENT: 

Use test setup in Figure 5-2. 

A3 

HI B 

i 
LOROO 2 
Oo SOF coe 

eee 

Meee 

Figure 5-35. Frequency Reference Calibration Adjustment Locations 

PROCEDURE: 

a. Select Band 4 and press CW pushbutton. 

b. Adjust CW MARKER control for frequency counter indication of 4.000 GHz +0.001 GHz. 

c. Connect digital voltmeter to 86290B FREQ REF connector J5 (rear panel). 

d. Adjust A3 C control A3R63 for digital voltmeter indication of 4.000 Vde +0.001 Vdc. 

e. Adjust CW MARKER control for frequency indication of 12.00 GHz —0.001 GHz. 

f. Adjust A3 B control A3R55 for 12.000 Vde +0.001 Vdc. 

g. Repeat steps b through f until no interaction is apparent. 

ee ee eee ee ee errr reer err re rr —————— 
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5-30. FREQUENCY MODULATION SENSITIVITY ADJUSTMENT 

REFERENCE: 

Service Sheet 4, FREQUENCY MODULATION ASSEMBLY 

DESCRIPTION: 

Set output of FM DRIVER circuit for proper match to YIG-TUNED OSCILLATOR sensitivity. Must be performed 
whenever either A4 FM ASSEMBLY or A9 YIG-TUNED OSCILLATOR is replaced. 

EQUIPMENT: 

Test equipment not required. A4 

R46* 

Figure 5-36. Frequency Modulation Sensitivity Adjustment Locations 

PROCEDURE: 

a. Note FM coil sensitivity stamped on label on YIG-TUNED OSCILLATOR. 

b. Refer to Table 5-4 to determine value of A4R46* using FM coil sensitivity noted in step a. 

c. Install resistor selected in step b. Refer to Figure 8-21 for component location. 

d. To verify proper FM operaton, refer to paragraph 4-14, EXTERNAL FREQUENCY MODULATION TEST. 
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Table 5-4. Resistor A4R46* Selection Guide 

225-250 

250-275 

275-300 

*Denotes factory selected component. 

a Ra BA eR ee 

5-55/5-56 
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Model 86290B Replaceable Parts 

SECTION VI 
REPLACEMENT PARTS 

6-1. INTRODUCTION 

6-2. This section contains information for ordering parts. Table 6-1 lists abbreviations used in the parts list and 
throughout the manual. Table 6-2 lists all replaceable parts in reference designator order. Table 6-3 contains names 
and addresses that correspond.to the manufacturer’s code numbers. Figures 6-1 through 6-6 provide parts identifica- 
tion information. 

6-3. ABBREVIATIONS 

6-4. Table 6-1 lists abbreviations used in the parts list, schematics, and throughout the manual. The abbreviations in 

the parts list are always in capitals. However, in the schematics and other parts of the manual, other abbreviation 
forms are used with both lowercase and uppercase letters. 

6-5. REPLACEABLE PARTS LIST 

6-6. Table 6-2 is the list of replaceable parts and is organized as follows: 

a. Electrical assemblies and their components in alpha-numerical order by reference designation. 

b. Chassis-mounted parts in alpha-numeric order by reference designation. 

c. Miscellaneous parts. 

d. Illustrated parts breakdown, if appropriate. 

6-7. The information given for each part consists of the following: 

a. The Hewlett-Packard part number. 

b. The total quantity (Qty) in the instrument. 

c. The description of the part. 

d. The typical manufacturer of the part in a five-digit code. 

e. Manufacturer’s part number for the part. 

NOTE 

The total quantity for each part is given only once — at the first appearance 
of the part number in the list. 

6-1 



Replaceable Parts Model 86290B 

Table 6-1. Reference Designations and Abbreviations (2 of 2) 

Siege ae normally closed 

INE aor Fol exe notte neon 
NEG jah] bie eet negative 

11) SU ER eels NEY nanofarad 

NE PL 5 cron cts nickel plate 

NO ae ae cates normally open 

NOMI Sees seakigch peieees nominal 
NOR Moen itso pie ree normal 

NPN AS heise = negative-positive- 

negative 

NPO . hegative-positive zero 

(zero temperature 
coefficient) 

NRFR not recommended for 

field replacement 
NS) ie eae on guartey ae nanosecond 

NSR . . not separetely replaceable 

NW spe eae ee . hanowatt 

OBD as order by description 

ODA rian ct outside diameter 

OHpeiaode sates cetera oval head 

OP AMPL . . operational amplifier 
ORT ieee nis ep option 

OSG Few atts oscillator 

ORG se eta eee ae oxide 

OZ lees See cE ES ees ounce 
DBR rire date Nv nais tard Hs ohm 
Pyusht iets peak (used in parts list) 

PAM Si teic cie es pulse-amplitude 

modulation 
PES eit ioe roe printed circuit 

PCM pulse-code modulation; 

pulse-count modulation 

PDM ... pulse-duration modulation 
1) COS et aatiet Skee She picofarad 
PEBRZiieeeee phosphor bronze 
gal Bthesgicy. cer nee Phillips 
PIN . . . positive-intrinsic-negative 
RIV ae aie gore peak inverse voltage 

Pkt ee ee ite te peak 

PSC Saat ae Rees phase lock 

PE OG Fates phase lock oscillator 

1d Br. et ae phase modulation 
PNP . . positive-negative-positive 

POPS pease eee part of 

POLY Seo Ga polystyrene 
PORCH teva enw porcelain 
POS Saat positive; position(s) 

(used in parts list) 

POSNSi as Seq susamaes position 

POW EW. orci Sera potentiometer 
D=De ei oesse eee peak-to-peak 

PRita tips sip peak-to-peak 
(used in parts list) 

PPM . . pulse-position modulation 

PREAMPE a. faan. preamplifier 

PRF . . pulse-repetition frequency 
PRR ang heecs pulse-repetition rate 
Pet ayet = een easusiice picosecond 
of WANE Ss te DUP ON eee ey point 

PTM .... pulse-time modulation 

PWM ... pulse-width modulation 
PWV peak working voltage 

RCP wets resistance-capacitance 

RECT es iogaees, peated: rectifier 

REF sas eee ar reference 

REG RS enone regulated 
REPL oa ser orice eo replaceable 

RES ances radio frequency 

REE Sean) eres radio frequency 
interference 

RH ee round head; right hand 

RLC . resistance-inductance- 

capacitance 
RMON Srocacee hae rack mount only 

PRS Recor kee root-mean-square 

RNDi soit hacia Gans round 

ROM tas read-only memory 

R&P saben rack and panel 

RWV .. . reverse working voltage 
Stren ue scattering parameter 

SRR ee ee second (time) 

eee eae: second (plane angle) 
S2Baaeoesenate slow-blow (fuse) 

(used in parts list) 

SCRE aera silicon controlled 

rectifier; screw 

Ra St Eaten ey St Ae selenium 

SECU; Gi a sees eas sections 

SEMICON: 5 semiconductor 

SHE Ga team superhigh frequency 

Sei eh ie rk hie sen veer a silicon 

SL ter ete ae aueninae silver 

SUSaetege as Bc ie a slide 
SNR? 235i signal-to-noise ratio 

SPDT single-pole, double- 
throw 

SPG Mis ih ayes coven mee spring 
SPST single-pole, single-throw 

SO Sait scsi yon cuaeane eee! square 
SR yoanaemens Ore hee Orie split ring 
SSBiy hehe ene single sideband 
SSIS tncraiscus as stainless steel 

Sa ont eaten eens steel 

SWReA ies standing-wave ratio 
SY NG pss bee Mavens synchronize 

cE icc aem ee, timed (slow-blow fuse) 

TRAE ene see eae tantalum 

TC .. . temperature compensating 

Abbreviation 

Prone gs oaSrZOH 

NOTE 

Prefix 

TD faye een time delay 
TERM) Sastre inate terminal 

PE Tees sce seat thin-film transistor 

TGE, Secs Speen ae toggle 

PHD nner nae nerd sant emearaes thread 

THRUGR Rian: ar bea through 
gS Raat is ea ete ee titanium 

TOL Stes coe panes tolerance 

TRIM aetna sen nn trimmer 

ES TR ak eee ee transistor 

TTL ..  transistor-transistor logic 
SEW Nea oes television 

Ip Wate Ae television interference 

RW. Seceae traveling wave tube 
Din ates micro (10~°) (used in 

parts list) 
WE es ane microfarad (used in 

parts list) 
WHE Geet ultrahigh frequency 
UNREG) acs oie unregulated 
VEE gc hy cha eet Ssh eee volt 

VATE rite talh ce ames 2 ves voltampere 
VaC on ase ie coc nee volts, ac 

WAR ati 2 See Sa variable 

NV CO Ra atae voltage-controlled 
oscillator 

Vide sons eee volts, de 

VDCW volts, dc, working 

(used in parts list) 

VCE) oo eee Rae volts, filtered 

VEOS saa variable-frequency 
oscillator 

Mab cities Wars very-high frequency 
Npks chee narah ete volts, peak 

ND=Daiah aia one volts, peak-to-peak 
IVIIDIS Se dace nak ee eee volts, rms 

WTO. iewe mn eyiu voltage-tuned 

oscillator 

VTVM vacuum-tube voltmeter 

VO ete eee volts, switched 

Wis ae eae eee ates watt 

Wiss Seater eet een pee with 

WIV . working inverse voltage 

W/O Sei eet gee te without 

IW Ween socteh omen nae wirewound 

YAGie ae - yttrium-iron-garnet 

Lee reso characteristic impedance 

All abbreviations in the parts list will be in upper-case. 

MULTIPLIERS 

tera 

giga 

mega 

kilo 

deka 

deci 

centi 

milli 

micro 

nano 

pico 

femto 

atto 

Multiple 

10 12 

10° 
10° 
10° 
10 
107 
10 
10° 
10° 
10° 
107 2 

1075 

10-'8 

Oe eh a 

ee ee ee ee 



Model 86290B Replaceable Parts 

) MP1 

MP2 
| OPTION 005 

Connector Assy (Type N) (RF OUTPUT) 28480 86290-60005 
‘ Same as J6 (AUX OUT) 

} Same as J9 (RF OUT Option 004) 

86260-60007 Connector Assy (APC-7) (Option 005) 86260-60007 

1250-1577 Body: RF Connector (Type N) 131-150 

5061-1151 RF Connector Replacement Kit (Includes HP 
Part No. 1250-1577) (Preferred Replacement) 

1250-0909 Body: RF Connector (APC-7) (Option 005) 28480 1250-0909 

1250-0915 Contact: RF Connector (Type N) 02660 131-149 

1250-0816 Contact: RF Connector (APC-7) (Option 005) 28480 1250-0816 

5040-0306 Insulator 28480 5040-0306 

08555-20093 Center Conductor 28480 08555-20093 

08555-20094 Body: Bulkhead 28480 08555-20094 

2190-0104 Washer: Lock 0.439” ID 00000 OBD 

2950-0132 Nut: Hex 7/16—28 00000 OBD 

] 08761-2027 Insulator 28480 08761-2027 

Figure 6-1. RF Output Connector, Exploded View 
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TOP VIEW 

= 
S SS 
ae 
3 
o. 
i33 
a 

BOTTOM VIEW 

Wy *wi*a7s1 *A7 

Figure 6-2. Overall Instrument Parts Identification (1 of 4) 



Model 86290B — Replaceable Parts 

HP Part Description Mfr. Manufacturer's 
Number Code Part Number 

2360-0332 SCREW: 6-32 PAN HEAD 04886 YELLOW PATCH 

2200-0165 SCREW: 4-40, .25 IN LG, 82° FLH 28480 2200-0165 

86290-20008 HEAT SINK: RF SECTION FRAME 28480 86290-20008 

86290-20003 PANEL: REAR 28480 86290-20003 

86290-20002 FRAME: REAR 28480 86290-20002 

86290-00008 BRACKET: BOARD SUPPORT 28480 86290-00008 

86260-00012 BRACE: DRAWER 28480 86260-00012 

86290-00006 DECK: MAIN 28480 86290-00006 

08672-40001 HOUSING: LAMP . 28480 08672-40001 

2200-0111 SCREW: 4-40, .5 INLG, PAN HEAD. 28480 2200-0111 

2200-0115 SCREW: 4-40, .75 INLG, PAN HEAD 28480 2200-0115 

0590-0076 NUT: (FOR SCREW @ ) 72962 | 22NM-40 

2260-0009 NUT: (TO ATTACH EXTENDER BOARD) 28480 2260-0009 

2360-0115 SCREW: 6-32, .312 INLG, PAN HEAD 28480 2360-0115 

2200-0172 SCREW: 4-40, .875 IN LG, 82° FLH 28480 2200-0172 

2260-0009 NUT: (FOR SCREW @ ) 28480 | 2260-0009 

0380-0793 SPACER: POST(FOR MOUNTING 76854 | - 15525-610 
BRACKET ) 

86290-00025 BRACKET: POT (MOUNTING BRACKET 28480 86290-00025 
FOR R2 AND R3) 

© @@eeeseceseeeesgoooesooeso 6960-00016 HOLE PLUG: PLASTIC 02768 207-080501-01-0101 

Figure 6-2. Overall Instrument Parts Identification (2 of 4) 



Replaceable Parts Model 86290B 

LEFT SIDE VIEW 

¥J6 *1 
(See Figure 6-1) (See Figure 6-1) 

RIGHT SIDE VIEW 

OSCHLATOR 
Ag : 

*Refer to Table 6-2 for Part Number Information 

Figure 6-2. Overall Instrument Parts Identification (3 of 4) 
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Model 86290B 

86290-20003 

2360-0182 

86290-20008 

86290-20032 

2360-0117 

1460-1186 

2360-0182 

08621-20052 

3050-0028 

08621-20051 

86290-20002 

2360-0182 

2360-0192 

86290-00009 

2360-0115 

86260-00012 

2360-0182 

2420-0001 

86290-00008 

2360-0332 

3050-0010 

86290-00006 

0520-0173 

PANEL: REAR 

SCREW: (TO ATTACH REAR FRAME @ ) 

HEAT SINK: RF SECTION FRAME 

CABLE: RF TEST (P/O ACCESSORIES 
SUPPLIED) 

SCREW: (TO ATTACH YTO A9) 

WIREFORM (FOR LATCH HANDLE) 

SCREW: (TO ATTACH FRONT PANEL ASSY) 

SCREW (FOR LATCH HANDLE) 

WASHER: FLAT (FOR LATCH HANDLE) 

HANDLE: DRAWER LATCH 

FRAME: REAR 

SCREW: (TO ATTACH FRONT PANEL ASSY) 

SCREW: (TO.ATTACH BRACE @ ANDREAR 
FRAME @ ) 

LID: RFSECTION 

SCREW: (TO ATTACH LID @ ) 

BRACE: DRAWER 

SCREW: (TO ATTACH REAR FRAME @ ) 

NUT: HEX (FOR SCREW @ ) 

BRACKET: BOARD SUPPORT 

SCREW: (TO ATTACH BRACKET @ ) 

WASHER: (FOR SCREW ) ) 

DECK: MAIN 

SCREW: (TO FASTEN DIRECTIONAL 
COUPLER DCI TO LID @ ) 

28480 

28480 

28480 

28480 

28480 

28480 

28480 

28480 

28480 

28480 

28480 

28480 

28480 

28480 

28480 

28480 

28480 

28480 

28480 

04866 

76210 

28480 

28480 

Figure 6-2. Overall Instrument Parts Identification (4 of 4) 

Replaceable Parts 

86290-20003 

2360-0182 

86290-20008 

86290-20032 

2360-0117 

1460-1186 

2360-0182 

08621-20052 

3050-0028 

08621-20051 

86290-20002 

2360-0182 

2360-0192 

86290-00009 

2360-0115 

86260-00012 

2360-0182 

2420-0001 

86290-00008 

YELLOW PATCH 

65 

86290-00006 

0520-0173 

HP Part Description Mfr. Manufacturer’s 
Number Code Part Number 

6-9 



Replaceable Parts Model 86290B 

[Cy] 262908 RF PLUG-IN 
P)} 2.0-18.6 GHz 

UNLEVELED 

POWER LEVEL 

eit 
(See Figure 6-1) 

*A8 
(LAMPHOUSING 
UNDERNEATH) 
(See Figure 6-2) 

*S$1 

*$2 

a bh 

(See 

VR1 VR2 *R4 CR3 CR2 *R3 *R2 Figure 6-1) 

*Refer to Table 6-2 for Part Number Information 

Figure 6-3. Front Panel Parts Identification (1 of 4) 

6-10 



Model 86290B Replaceable Parts 

HP Part Description Mfr. Manufacturer’s 
Number Code Part Number 

86290-20060 WINDOW: BAND SELECTOR 28480 86290-20060 

1400-0560 CLIP: LED MOUNTING WITH RETAINER 28480 1400-0560 
RING 12) 

86290-00065 - PANEL: UPPER FRONT 28480 86290-00065 

- 0370-1099 KNOB: POINTER (POWER LEVEL) 28480 0370-1099 

0370-2994 KNOB: BAR (ALC SWITCH) 28480 0370-2994 

5040-0345 INSULATOR: CONNECTOR (FOR ALC 
EXT INPUT) 

28480 5040-0345 

86290-00063 PANEL: LOWER FRONT 28480 86290-00063 

0370-1001 KNOB: ROUND (ALC GAIN) 28480 0370-1001 

86240-20045 KNOB: KNURLED (PEAK) 28480 86240-20045 

08621-20051 HANDLE: DRAWER LATCH 28480 08621-20051 

08640-40052 28480 08640-40052 LEVER: SLIDE SWITCH (RF OFF-ON) 

RETAINER RING: (P/O CLIP @ ) 

28480 | 2260-0001 2260-0001 NUT: HEX (TO ATTACH A8 ASSY) 

2190-0019 WASHER (FOR NUT Gs ) 28480 2190-0019 

86290-20001 PANEL: SUB FRONT 28480 86290-20001 

SCREW: (TO ATTACH POT BRACKET @ ) 2200-0105 28480 2200-0105 

86290-00025 BRACKET: POT (MOUNTING PLATE FOR 
R2 ANDR3) 

28480 86290-00025 

2950-0001 NUT: HEX (FOR ALC EXT INPUT) 12697 | 20/4-13 

2190-0016 WASHER: LOCK (FOR ALC EXT INPUT) 78189 1920-02 

0360-1190 LUG: GROUND (FOR ALC EXT INPUT) 79963 720-.380H 

©0080 @O0C0080 C0000 OOG8 OO 0360-0268 TERMINAL SOLDER LUG #6SCR 79963 804-.138 

Figure 6-3. Front Panel Parts Identification (2 of 4) 
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Replaceable Parts Model 86290B 

86290B AF PLUG-IN 
[Hp] 2.0-18.6 GHz 

UNLEVELED 

POWER LEVEL 

RF 

OFF « « ON 

li 

(LAMPHOUSING 
UNDERNEATH) 
(See Figure 6-2) 

*See Table 6-2 for Part Number Information 

Figure 6-3. Front Panel Parts Identification (3 of 4), Option 004 
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Model 86290B Replaceable Parts 

HP Part Description Mfr. Manufacturer's 
Number Code Part Number 

86290-20060 WINDOW: BAND SELECTOR 28480 86290-20060 

1400-0560 CLIP: LED MOUNTING WITH RETAINER 1400-0560 
RING@ 

86290-00065 - PANEL: UPPER FRONT 86290-00065 

0370-1099 KNOB: POINTER (POWER LEVEL) 0370-1099 

0370-2994 KNOB: BAR (ALC SWITCH) 0370-2994 

86290-00064 PANEL: LOWER FRONT 86290-00064 

0370-1001 KNOB: ROUND (ALC GAIN) 0370-1001 

86240-20045 KNOB: KNURLED (PEAK) 86240-20045 

08640-40052 LEVER: SLIDE SWITCH (RF OFF-ON) 08640-40052 

08621-20051 HANDLE: DRAWER LATCH 08621-20051 

RETAINER RING: (P/O CLIP @ ) 

2260-0001 NUT: HEX (TO ATTACH A8 ASSY) 2260-0001 

2190-0019 WASHER: LOCK (FOR NUT @ ) 2190-0019 

2200-0105 2200-0105 SCREW: (TO ATTACH POT BRACKET @ ) 

86290-00025 BRACKET: POT (MOUNTING PLATE FOR 86290-00025 

R2 AND R3) 

86290-20001 © 980060 @2@66060690 889 86290-20001 PANEL: SUB FRONT 
Ph 

Be 
a i> 
v1 
ts 

Figure 6-3. Front Panel Parts Identification (4 of 4), Option 004 
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Replaceable Parts Model 86290B 

SEQ SYNC 

(See Figure 6-1) 

* 1 (REF) 

ee 

*1g 
(See 

Figure 
6-1) 

*See Table 6-2 for Part Number Information 

Figure 6-4. Rear Panel Parts Identification (1 of 4) 
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Model 86290B Replaceable Parts 

HP Part Description Mfr. 
Number Code 

0590-0106 NUT: LOCK 

Manufacturer's 

Part Number 

22NM-26 

0590-0131 SCREW: CONNECTOR 0590-0131 

86290-20002 FRAME: REAR 86290-20002 

0626-0002 SCREW: 6-20, .5 INLG, PAN HEAD 0626-0002 

1200-0043 INSULATOR: TRANSISTOR 322047 

0361-0520 RIVET: BLIND, .125 IN 0361-0520 

08621-00006 SPRING: GROUND 08621-00006 

1200-0041 SOCKET: TRANSISTOR PTS-1 

86290-20003 PANEL: REAR 86290-20003 

2200-0105 SCREW: PAN HEAD, 4-40, .312 INLG 2200-0105 

2950-0132 NUT: HEX 7/16 IN, .094 THK 76500NP 

2190-0104 WASHER: LOCK, INTLT, 7/161IN 1922-04 

2360-0117 SCREW: 6-32, .375 INLG, PAN HEAD 2360-0117 

86290-00022 PANEL: REAR COVER 86290-00022 

1250-0522 CAP: COAXIAL TYPE-N 25PC100-1 

Seeqoeeoooeooooo sds 6960-0016 HOLE PLUG: PLASTIC 207-080501-01-0101 

Figure 6-4. Rear Panel Parts Identification (2 of 4) 
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Replaceable Parts Model 86290B 

*P1 (See 
Figure 6-2) 

*J10 

OOO® 

@) (See Figure 6-1) Po eee M® te 

*See Table 6-2 for Part Number Information 

Figure 6-4. Rear Panel Parts Identification (3 of 4), Option 004 
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Model 86290B 

a HP Part 
ee Number 

0590-0106 

0590-0131 

86290-20002 

0626-0002 

1200-0043 

0361-0520 

08621-00006 

1200-0041 

86290-20003 

2200-0105 

2950-0132 

2190-0104 

2360-0117 

86290-00023 

1250-0522 

5040-0345 

0360-1190 

2950-0001 

2190-0016 

6960-0016 

2360-0127 

2420-0001 

0360-0268 

Description 

NUT: LOCK 

SCREW: CONNECTOR 

FRAME: REAR 

SCREW: 6-20, .5 INLG, PAN HEAD 

INSULATOR: TRANSISTOR 

RIVET: BLIND, .125 IN 

SPRING: GROUND 

SOCKET: TRANSISTOR 

PANEL: REAR 

SCREW: PAN HEAD, 4-40, .312 IN LG 

NUT: HEX, 7/16, .094 THK 

WASHER: LOCK, 3/8 IN 

SCREW: 6-32, .375 INLG, PAN HEAD 

PANEL: REAR COVER 

CAP: COAXIAL TY PE-N 

INSULATOR: CONNECTOR (FOR ALC 
EXT INPUT) 

LUG: GROUND (FOR ALC EXT INPUT) 

NUT: HEX (FOR ALC EXT INPUT) 

WASHER: LOCK (FOR ALC EXT INPUT) 

HOLE PLUG: PLASTIC 

SCREW: 6-32 

NUT: 6-32 

TERMINAL SOLDER LUG #6SCR 

Figure 6-4. Rear Panel Parts Identification (4 of 4), Option 004 

Replaceable Parts 

Manufacturer’s 
Part Number 

22NM-26 

0590-0131 

86290-20002 

0626-0002 

322047 

0361-0520 

08621-00006 

PTS-1 

86290-20003 

2200-0105 

76500NP 

1922-04 

2360-0117 

86290-00023 

25PC100-1 

5040-0345 

720-.380H 

20/4-13 

1920-02 

207-080501-01-0101 

2360-0127 

2420-0001 

804-.138 

6-17 



Replaceable Parts Model 86290B 

SIDE VIEW 
recite : 

‘N\ 
(ig W1P1 

RF SECTION 

____ FRAME 
(SEE FIGURES 

6-2 AND 6-3.) 
BU Vets LI 

Al2 

A12A1 
W1 

W1P5 
A10A1 

w1P4 

A10MP1 

W6 

A10 
wg 

hy All 

A11MP1 

A11A1 

DC1 

W10 

ASMP2 

Figure 6-5. RF Section, Major Assembly and Component Locations (1 of 2) 
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Model 86290B Replaceable Parts 

SIDE VIEW 

OPTION 004 

Z W5 

. > RE SECTION 
* . F FRAME 

W1P1 
NOT VISIBLE 

A10A1 : : . ie 

A10MP1 oe Gi. Pe ie 

A11MP1 

All 

A11A1 

DC1 

(oe 

A9A1 AQMP1 A9MP2 

Figure 6-5. RF Section, Major Assembly and Component Locations (2 of 2), Option 004 
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Replaceable Parts Model 86290B 

SERVICE CABLE 

W111 

(OPTION 004) 

Figure 6-6. RF Cable Assemblies 
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Model 86290B 

Reference 
Designation 

Table 6-2. Replaceable Parts 

Description 

Replaceable Parts 

Mfr Part Number 

| Al 86290-60121 BOARD ASSY, ALC 86290-60121 
86290-60072 ALC ASSY, REPLACEMENT KIT 86290-60072 

Alcl 0160-127 CAPACITOR-FXND 1UF +20% 25VDC CER 0160-0127 
A1C2 0140-0196 CAPACTTOR-FXD 150PF +5% 300VDC MICA DM15F151J30300WVI1CR 
Alc3 0160-2240 CAPACITOR-FXD 2PF +.25PF 500VDC CER 0160-2240 

| AlC4 0160-2036 CAPACITOR-FXD 4300PF +5% 500VDC MICA 0160-2036 
A1C5 0160-9127 CAPACITOR-FXD 1lUF +20% 25VDC CER 0160-0127 

A1C6 0160-0127 CAPACITOR-FXD 1LUF +20% 25VDC CER 0150-0127 
A1C7 0160-2256 CAPACITOR-FXD 9.1PF +.25PF S500VDC CER 0160-2256 

ei A1c8 0160-0127 CAPACITOR-FXD 1UF +20% 25VDC CER 0160-0127 
A1c9 0160-2242 CAPACITOR-FXD 2.4PF +.25PF 500VDC CER 0160-2242 
A1cC10 0160-0127 CAPACITOR-FXD 1UF +20% 25VDC CER 0160-0127 

Alc1ll 0160-3873 CAPACITOR-FXD 4,7PF +.5PF 200VDC CER 0160-3873 
A1C12 0160-2201 CAPACITOR-FXD 51PF +5% 300VDC MICA 0160-2201 
A1C13 0160-3067 CAPACI TOR-FXD 200PF +5% 300VDC MICA 0160-3067 
A1Cc14 0180-0291 CAPACITOR-FXD 1UF+10% 35VDC TA 150D105X9035A2 
A1C15 0160-0127 CAPACITOR-FXD LUF +20% 25VDC CER 0160-0127 

A1C16 0160-0205 CAPACITOR-FXD LOPF +5% S5ONVDC MICA 0160-0205 

A1CR1L 1901-0376 DIONDE-GEN PRP 35V 50MA DO-35 1901-0376 
A1CR2 1901-0376 DIONE-GEN PRP 35V 50MA NO-35 1901-0376 
A1CR3 1901-0376 DIONE-GEN PRP 35V 50MA DO-35 1901-0376 
A1CR4 1901-0376 DIODE-GEN PRP 35V 50MA DO-35 1901-0376 
A1CR5 1901-0376 DIODE-GEN PRP 35V 50MA DO-35 1901-0376 

A1CR6 NOT ASSIGNED 

A1CR7 1901-0376 6 DIONE-GEN PRP 35V 50MA DO-35 1901-0376 
A1CR8 1901-0518 8 DIODE-SM SIG SCHOTTKY : 1901-0518 
A1CR9 1901-0518 8 DIONE-SM SIG SCHOTTKY 1901-0518 
A1CR10 1901-0376 6 DIODE-GEN PRP 35V 50MA DO-35 1901-0376 

A1CR11 1901-0376 6 DIODE-GEN PRP 35V 50MA DO-35 1901-0376 
A1CR12 1901-0518 8 DIODE-SM SIG SCHOTTKY 1901-0518 
A1CR13 1901-0518 8 DIODE-SM SIG SCHOTTKY 1901-0518 
A1CR14 1901-0376 6 DIODE-GEN PRP 35V 50MA DO-35 1901-0376 
AICRI15 1901-0518 8 DIODE-SM SIG SCHOTTKY 1901-0518 

A1CR16 1901-0376 6 DIONE-GEN PRP 35V 50MA DO-35 1901-0376 
A1CR17 1901-0518 8 DIODE-SM SIG SCHOTTKY 1901-0518 
A1CR18 1901-0518 8 DIODF-SM SIG SCHOTTKY 1901-0518 

| A1CR19 1901-0518 8 DIODE-SM SIG SCHOTTKY 1901-0518 
A1CR20 1901-0197 9 NIODE-SCHOTTKY 12V 1LOOPS 1901-0197 

A1CR21 1901-0197 Ne) DIODE-SCHOTTKY 12V 100PS 1901-0197 

AlJ1 1250-0836 NO CONNFCTOR-RF SMC M PC 50-OHM 1250-0836 

A1MP1 4040-0749 
A1MP2 4040-0749 
AI1MP3 1200-0173 
AlMP4 1480-0073 
A1MP5 1480-0073 

EXTR-PC BD BRN POLYC .042-BD-THKNS 

EXTR-PC BD BRN POLYC .062-BD-THKNS 

INSULATOR-XSTR DAP-GL 

PIN-ROLIL .062-IN-DIA .25-IN-LG BE-CU 
PIN-ROLL .0#2-IN-DIA .25-IN-LG BE-CU 

4040-0749 
4040-0749 
1200-0173 
1480-0073 
1480-0073 DANS LS 

i Al1Ql 1853-0020 
t | A1Q2 1854-0039 

: A1Q3 1854-0023 
A104 1855-0062 
A1Q5 1855-0020 

TRANSISTOR PNP SI PD=300MW FT=150MHZ 
TRANSISTOR NPN 2N3053S SI TO-39 PD=1W 

TRANSISTOR NPN SI TO-18 PD=360MW 
TRANSISTOR J-FET N-CHAN D-MODE SI 
TRANSISTOR J-FET N-CHAN D-MODE TO-18 SI 

1853-0020 
2N 3053S 
1854-0023 
1855-0062 
1855-0020 anois 

A1Q6 1854-0023 
A1Q7 1853-0050 
A1Q8 1854-0019 
A1Q9 1855-0062 
A1Q10 1855-0062 

TRANSISTOR NPN SI TO-18 PD=360MW 
TRANSISTOR PNP SI TO-18 PD=360MW 
TRANSISTOR NPN SI TO-18 PD=360MW 
TRANSISTOR J-FET N-CHAN D-MODE 
TRANSISTOR J-FET N-CHAN D-MODE ; 

1854-0023 
1853-0050 
1854-0019 
1855-0062 
1855-0062 MmmMWoD 

1855-0062 
A1Q12 1855-0062 
A1Q13 1855-0062 
Al1Q14 1855-0062 
Al1Q15 1855-0062 

AlOL1 TRANSISTOR J-FET N-CHAN D-MODE 
TRANSISTOR J-FET N-CHAN D-MODE 

TRANSISTOR J-FET N-CHAN D-MONE 
TRANSISTOR J-FET N-CHAN N-MODE 
TRANSISTOR J-FET N-CHAN D-MODE 

1855-0062 
1855-0062 
1855-0062 
1855-0062 
1855-0062 bo oie ode eo omee) 

A1Q16 it. 1855-0062 
z AlQ17 1855-0062 

TRANSISTOR J-FET N-CHAN D-MODE 
TRANSISTOR J-FET N-CHAN D-MONE 

1855-0062 
1855-0062 on 

Al1R1 9757-0180 
A1R2 9757-0180 
A1R3 0698-7260 
AlR4 0698-7260 
A1R5 698-7260 

RESISTOR 31.4 1% .125W F TC=0+100 
RESISTOR 31.6 1% .125W F TC=0+100 
RESISTOR 19K 1% .05W F TC=0+100 
RESISTOR 10K 1% .05W F TC=0+100 
RESISTOR 10K 1% .05W F TC=0+100 

0757-0180 
0757-0180 
C3-1/8-T0-1002-F 
C3-1/8-T0-1002-F 
C3-1/8-T0-1002-F SNYNYNMY 

A1R6 0698-7236 
A1R7 2100-2413 
A1R8 0698-7246 
A1R9 0757-0421 
A1R1O 2100-2574 

RESISTOR 1K 1% .05W F TC=0+100 

RFSISTOR-TRMR 200 10% C SIDE-ADJ 1-TRN 
RESISTOR 2.61K 1% .05W F TC=0+100 
RESISTOR 825 1% .125W F TC=0+100 
RESISTOR-TRMR 500 109% C SINDE=-ADJ 1-TRN 

C3-1/8-T0-1001-F 
ET50X201 
C3-1/8-T0-2611-F 
C4-1/8-T0-825R-F 
ET50X501 WPrPOO OI 

See introduction to this section for ordering information 
.*Indicates factory selected value 
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Replaceable Parts 

Reference 
Designation 

6-22 

HP Part 
Number 

0698-7243 
0698-7283 
0698-7246 
0698-7246 
0698-7236 

0698-7274 
0698-7284 
0698-7236 
0698-7277 
9698-7252 

0698-7260 
0698-7260 
0698-7252 
0698-7243 
0698-7264 

0698-7270 
0698-7253 
0698-7273 
2100-3094 
0698-3454 

0698-7246 
0698-7277 
0698-7260 
0698-7236 
0698-7277 

2100-3162 
0698-7243 
0698-7284 
0698-7234 
0698-7253 

0698-7284 
2100-3094 
0698-7284 
0698-7253 
0698-7253 

0698-7243 
0698-7253 
0698-7258 
0698-7229 
0698-7277 

0698-7260 
0698-7284 
0698-7284 
0698-7260 
2100-3162 

0698-7253 
0698-7270 
0698-7236 
2100-2030 
2100-3122 

0698-7238 
0698-7236 
0698-7236 
0698-7260 
0698-7271 

0698-7258 
0698-7260 
0698-7284 
0698-7271 

2100-1986 
0698-7230 
0698-7260 
0698-7260 
2100-2489 

0698-7236 
0698-7260 
0698-7234 
0698-7258 
0698-7260 

0698-7243 
9698-7253 
0698-7244 
0698-7260 

Cc 
D 

ono Si One a | DDwWwWond DnouLbu DUM N~I DrNANHDLO WPrerwyo@wo oO rPaANAINY NHNIYUNW NOOSD 

onnNnrwo 

Table 6-2. Replaceable Parts 

Description Qty 

RESISTOR 1.96K 1% .95W F TC=0+100 
RESISTOR 90.9K 1% .05W F TC=0+100 
RESISTOR 2.61K 1% .05W F TC=0+100 
RESISTOR 2.61K 1% .05W F TC=0+100 

RESISTOR 1K 1% .05W F TC=0+100 

RESISTOR 38.3K 1% .05W F TC=0+100 
RESISTOR 100K 1% .05W F TC=0+100 
RESISTOR 1K 1% .05W F TC=0+100 
RESISTOR 51.1K 1% .05W F TC=0+100 

RESISTOR 4.64K 1% .05W F TC=0+100 

RESISTOR 10K 1% .05W F TC=0+100 
RESISTOR 10K 1% .05W F TC=0+100 
RESISTOR 4.64K 1% .05W F TC=0+100 
RESISTOR 1.96K 1% .05W TC=0+100 

RESISTOR 14.7K 1% .05W TC=0+100 

RFSISTOR 26.1K 1% .05W 
RESISTOR 5.11K 1% .05W 
RESISTOR 34.8K 1% .05W 
RESISTOR-TRMR 100K 10% 

RESISTOR 215K 1% .125W 

TC=0+100 
TC=0F100 
TC=0+100 
SIDE-ADJ 
TC=0+100 

RESISTOR 2.61K 1% .95W F TC=0+100 
RESISTOR 51.1K 1% .05W F TC=0+100 
RESISTOR 10K 1% .05W F TC=0+100 
RESISTOR 1K 1% .05W F TC=0+100 
RESISTOR 51.1K 1% .05W F TC=0+100 

RESISTOR-TRMR 200K 19% C SIDE-ANDJ 17-TRN 

RESISTOR 1.96K 1% .05W F TC=0+100 
RESISTOR 100K 1% .05W F TC=0+100 
RESISTOR 825 1% .05W F TC=0+100 
RESISTOR 5.11K 1% .05W F TC=0+100 

RESISTOR 100K 1% .05W F TC=0+100 
RESISTOR-TRMR 100K 10% C SIDE-ADJ 

RESISTOR 100K 1% .05W F TC=0+100 
RESISTOR 5.11K 1% .05W F TC=0+100 
RESISTOR 5.11K 1% .05W F TC=0+100 

RESISTOR 1.96K 1% .05W F TC=0+100 
RESISTOR 5.11K 1% .5W F TC=0+100 

RESISTOR 8.25K 1% .05W F TC=0+1090 
RFSISTOR 511 1% .05W F TC=0+100 

RESISTOR 51.1K 1% .05W F TC=0+100 

RESISTOR 10K 1% .05W F TC=0+100 
RESISTOR 100K 1% .95W F TC=0+100 
RESISTOR 100K 1% .05W F TC=0+100 
RESISTOR 10K 1% .05W F TC=0+100 
RESISTOR-TRMR 200K 10% C SIDE-ADJ 

RESISTOR 5.11K 1% .05W F TC=0+100 
RFSISTOR 26.1K 1% .05W F TC=0+100 
RESISTOR 1K 1% .05W F TC=0+100 
RESISTOR-TRMR 20K 10% C TOP-ADJ 1-TRN 
RESISTOR-TRMR 100 10% C SIDE-ADJ 17-TRN 

RESISTOR 1.21K 1% .05W F TC=0+100 
RESISTOR 1K 1% .05W F TC=0+100 
RESISTOR 1K 1% .05W F TC=0+100 
RESISTOR 1OK 1% .05W F TC=0+100 
RESISTOR 28.7K 1% .05W F TC=0+100 

NOT ASSIGNED 
RESISTOR 8.25K 1% .05W F TC=0+100 
RESISTOR 10K 1% .05W F TC=0+100 
PESISTOR 100K 1% .05W F TC=0+100 
RESISTOR 28.7K 1% .05W F TC=0+100 

RESISTOR-TRMR 1K 10% C TOP-ADJI 1-TRN 
RESISTOR 562 1% .05W F TC=0+100 
RESISTOR 1NK 1% .05W F TC=0N+100 
RESISTOR 10K 1% .05W F TC=0+100 
RESISTOR-TRMR 5K 10% C SIDE-ADJ 1-TRN 

RESISTOR 1K 1% .05W F TC=0+100 
RESISTOR 10K 1% .05W F TC=0+100 
RESISTOR 1K 1% .05W F TC=0+100 
RESISTOR 8.25K 1% .05W F ™C=0+100 
RESISTOR 10K 1% .05W F TC=0+100 

RESISTOR 1.96K 1% .05W F TC=0+100 
RESISTOR 5.11K 1% .95W F TC=0+100 
RESISTOR 2.15K 1% .05W F TC=0+100 
RESISTOR 10K 1% .05W F TC=0+190 

See introduction to this section for ordering information 
*Indicates factory selected value 

Model 86290B 

Mfr Part Number 

C3-1/8-T0-1961-F 
C3-1/8-T0-9092-F 
C3-1/8-T0-2611-F 
€3-1/8-T0-2611-F 
C3-1/8-T0-1001-F 

C3-1/8-T0-3832-F 
C3-1/8-T0-1003-F 
C3-1/8-T0-1001-F 
C3-1/8-T0-5112-F 
C3-1/8-T0-4641-F 

C3-1/8-T0-1002-F 
C3-1/8-T0-1002-F 
C3-1/8-T0-4641-F 
€3=1/8-T0-1961-F 
C3-1/8-T0-1472-F 

C3-1/8-T0-2612-F 
C3-1/8-T0-5111-F 
C3-1/8-T0-348 2-F 
43P104 
C4-1/8-T0-2153-F 

C3-1/8-T0-2611-F 
C3-1/8-T0-5112-F 
C3-1/8-T0-1002-F 
C3-1/8-T0-1001-F 
C3-1/8-T0-5112-F 

43P204 
C3-1/8-T0-1961-F 
C3-1/8-T0-1003-F 
C3-1/8-T0-825R-F 
C3-1/8-T0-5111-F 

C3-1/8-T0-1003-F 
43P104 
C3-1/8-T0-1003-F 
C3-1/8-T0-5111-F 
€3-1/8-T0-S5111-F 

€3-1/8-T0-1961-F 
C3-1/8-T0-5111-F 
C3-1/8-T0-8251-F 
C3-1/8-TO-511R-F 
€3=-1/8-T0-5112=F 

C3-1/8-T0-1002-F 
C3-1/8-T0-1003-F 
C3-1/8-T0-1003-F 
C3-1/8-T0-1002-F 
43P204 

C3-1/8-T0-5111-F 
C3=1/8-T0=2612-F 
C3-1/8-T0-1001-F 
82PR20K 
43P101 

C3-1/8-T0-1211-F 
C3-1/8-T0-1001-F 
C3-1/8-T0-1001-F 
C3-1/8-T0-1002-F 
C3-1/8-T0-2872-F 

C3-1/8-T0-8251-F 
C3-1/8-T0-1002-F 
C3-1/8-T0-1003-F 
C3-1/8-T0-287 2-F 

82PRI1K 
C3-1/8-TO-562R-F 
C3-1/8-T0-1002-F 
C3-1/8-T0-1002-F 
ET50X502 

C3-1/8-T0-1001-F 
C3-1/8-T0-1002-F 
C3-1/8-T0-1001-F 
C3-1/8-T0-8251-F 
C3-1/8-T0-1002-F 

C3-1/8-T0-1961-F 
C3-1/8-T0-5111-F 
C3-1/8-T0-2151-F 
C3-1/8-T0-1002-F 



Model 86290B Replaceable Parts 

Table 6-2. Replaceable Parts 

HP Part jc helio a Mf = 
0757-0280 

Reference 
Designation Mfr Part Number 

RESISTOR 1K 1% .125W F TC=N+100 24546 C4-1/8-T0-1001-F 

0698-7208 
0698-7212 
0698-7246 

RESISTOR 68.1 1% .05W F TC=0+190 
RESISTOR 100 1% .95W F TC=0+100 
RESISTOR 2.61K 1% .05W F TC=0+100 

24546 
24546 
24546 

C3-1/8-T0-68R1-F 
C3-1/8-T0-100R-F 
C3-1/8-T0-2611-F 

3101-1860 SWITCH-SL 5-1A DIP-SLIDE-ASSY .1A 50vDC 28480 3101-1860 

1826-0218 OP AMP WB TO-99 PKG 3L585 CA3100T 
1826-0218 IC OP AMP WB TO-99 PKG 3L585 CA3100T 
1826-0218 IC OP AMP WB TO-99 PKG 3L585 CA31L00T 
1826-0092 TC OP AMP GP DUAL TO-99 PKG 28480 1826-9092 
1820-1526 IC DCDR CMOS BCD-TO-DEC 4-TO-10-LINE 04713 MC14028BCL 

1820-0223 
1826-0218 

OP AMP GP 

OP AMP WB 
TO=99 
TO-99 

PKG 
PKG 

3L585 
31585 

CA301LAT 
CA3100T 

1902-0041 
1902-0048 
1902-0680 

DIODE-2NR 5.11V 5% DO-35 PD=.4W 

DIODE-ZNR 6.81V 5% NO-35 PD=.4W 
DIODE-2NR 1N827 6.2V 5% DO-7 PD=.4W 

28480 
28480 
24046 

1902-0041 

1902-0048 
1N827 

8159-0005 RESISTOR-ZERO OHMS 22 AWG LEAD DIA 28480 8159-0005 

See introduction to this section for ordering information 
*Indicates factory selected value 
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Replaceable Parts Model 86290B 

Table 6-2. Replaceable Parts 

Reference 
Designation 

Description Mfr Part Number 

86290-60104 BOARD ASSY, YIG TUNED MULTIPLIER DRIVER 86290-60104 

0160-4084 
0160-4084 
0160-0300 
150D684X9035A2 
0160-3809 

CAPACITOR-FXD .1UF +20% 50VDC CER 

CAPACITOR-FXD .1LUF +20% 50VDC CER 
CAPACITOR-FXD 2700PF +10% 200VDC POLYE 
CAPACITOR-FXD .68UF+10% 35VDC TA 

CAPACITOR-FXD .39UF +5% SOVDC MFT-POLYC 

0160-4084 

0160-4084 
0160-0300 
0180-0373 
0169-3809 

0160-3809 0160-3809 CAPACITOR-FXD .39UF +5% S50VDC MET-POLYC 

1901-0033 
1901-0033 
1901-0033 
1901-0033 
1901-0033 

DIODE-GEN PRP 180V 200MA DO-7 
DIODE-GEN PRP 180V 200MA DO-7 
DIODE-GEN PRP 180V 200MA DO-7 
DIODE-GEN PRP 180V 200MA DO-7 
DIODE-GEN PRP 180V 200MA DO-7 

1901-0033 
1901-0033 
1901-0033 
1901-0033 
1901-0033 

EXTR-PC BD RED POLYC .062-BD-THKNS 

EXTR-PC BD REN POLYC .062-BD-THKNS 
PIN-ROLL .062-IN-DIA .25-IN-LG BE-CU 
PIN-ROLL .062-IN-DIA .25-IN-LG BE-CU 

4040-0750 
4040-0750 
1480-0073 
1480-0073 

4040-0750 
4040-0750 
1480-0073 
1480-0073 NAnrn4 

TRANSISTOR J-FET 2N5114 P-CHAN D-MODE 

TRANSISTOR J-FET 2N5114 P-CHAN D-MODE 

TRANSISTOR J-FET 2N5114 P-CHAN 

TRANSISTOR J-FET N-CHAN D-MONDE 

TRANSISTOR J-FET P-CHAN D-MODE 

2N5114 
2N5114 
2N5114 
1855-0062 
1855-0082 

1855-0421 
1855-0421 
1855-0421 
1855-0062 
1855-0082 NOW WW 

TRANSISTOR J-FET P-CHAN D-MODE ST 
TRANSISTOR PNP SI TO-39 PD=1W FT=200MHZ, 

TRANSISTOR PNP SI TO-39 PD=1W FT=200MH7, 
TRANSISTOR NPN SI PN=310MW FT=100MH7, 
TRANSISTOR NPN SI PD=310MW FT=100MH7, 

1855-0082 
1853-0044 
1853-0044 
2N5551 
2N5551 

1855-0082 
1853-0044 
1853-0044 
1854-0474 
1854-0474 Pew NH NY 

1855-0082 TRANSISTOR J-FET P-CHAN D-MODE SI 1855-0082 is) 

RESISTOR-TRMR 10% 
RES ISTOR-TRMR 10% 
RESISTOR-TRMR 10% 
RESISTOR-TRMR 10% 
RESTSTOR-TRMR 10% 

SIDE-ADJ 20-TRN 

SIDE-ADJ 20-TRN 
SIDE-ADJ 20-TRN 
SIDE-ADJ 20-TRN 
SIDE-ADJ 20-TRN 

2100-0635 
2100-0635 
2100-0635 
2100-0636 
2100-0635 

2100-0635 
2100-0635 
2100-0635 
2100-0636 
2100-0635 Wie wWwwW Ww 

2100-0637 RESTSTOR-TRMR 500 10% C SIDE-ADJ 20-TRN 2100-0637 
0757-0488 
0698-8468 
0698-8468 
0698-6407 

0757-0485 
0698-8468 
0698-8483 
0698-8500 
0698-3260 

0698-8468 
9698-8484 
0698-4406 
0683-6855 

0698-8488 

0698-8492 
0698-8493 
0757-0344 
0698-7247 
2100-2655 

2100-2497 

WwWwrewoOwo wonmnwonsd Nw oOWwuU 

ROCCO Oo 

RESISTOR 9 
RESISTOR 2 

RESISTOR 2 

RESISTOR 3 

RESISTOR 6 

RESISTOR 2 
RESISTOR 6 
RESISTOR 1 

09K 1% 
5K .1% 
5K) ds 
28K ect 

81K 1% 
SK. LS 

.125W F TC=0+100 
-lW F TC=0+4 _ 
.1W F TC=0+4 
% .1W F TC=0+4 

.125W F TC=0+100 

.1W F TC=0+4 
-31K .1% .1W F TC=0+4 
6.58K , 1% .lW F TC=0+4 

RESISTOR 464K 1% .125W F TC=0+100 

RESISTOR 2 
RESISTOR 6 

RESISTOR 8 

RESISTOR 6 

RESISTOR 1 

RESISTOR 2 

RESISTOR 2 

RESISTOR 1 

RESISTOR 2 

5K .1% 
-44K 21 

-lW F TC=0+4 
$ .1W F TC=0+4 

-54K .1% .1W F TC=0+4 
~8M 5% -25W FC TC=-900/+1100 
4.1K .1% .1W F TC=0+4 

VahK. ol 
2.4K 21 
MoU Siu.:2 
-87K 1% 

$ .1W F TC=0+4 
% .1W F TC=0+4 
5W F TC=0+100 
.05W F TC=0+100 

0757-0488 
0698-8468 
0698-8468 
0698-6407 

0757-0485 
0698-8468 
0698-8483 
0698-8500 
0698-3260 

0698-8468 
0698-8484 
0698-6406 
CB6855 
0698-8488 

0698-8492 
0698-8493 
C5-1/4-TO-1004-F 
C3-1/8-T0-2871-F 

RESISTOR-TRMR 1NOK 10% 

RESISTOR-TRMR 2K 10% C 

C TOP-ADJ 1-TRN 

TOP-ADJ 1-TRN 

82PR100K 

82PR2K 
2100-2650 
9698-7253 
0698-7253 
0698-7277 

RESISTOR-TRMR 200K 10% C TOP-ADJ 1-TRN 
RESISTOR 5.11K 1% .95W F TC=0+100 
RESISTOR 5.11K 1% .05W F TC=0+100 
RESISTOR 51.1K 1%8 .05W F TC=0+100 

82PR200K 
C3-1/8-T0-5111-F 
C3-1/8-T0-5111-F 
C3-1/8-T0-5112-F HOownnwo 

2100-1738 
2100-1738 
9698-7270 
0698-3453 
0698-3455 

RESISTOR-TRMR 10K 10% C TOP-ADJ 1-TRN 
RESISTOR-TRMR 10K 10% C TOP-ADJ 1-TRN 
RESISTOR 26.1K 1% .05W F TC=0+100 
RESISTOR 196K 1% .125W F TC=0+100 
RESISTOR 261K 1% .12?5W F TC=0+4100 

82PR10K 
82PR10K 
C3-1/8-T0-2612-F 
C4-1/8-T0-1963-F 
C4-1/8-T0-2613-F 

Pn owwo 

0698-7277 
0698-7270 
2100-2030 
2100-2030 
2100-2030 

RESISTOR 51.1K 1% .05W YF TC=0+100 
RESISTOR 24.1K 1% .05W F TC=0+100 
RESISTOR-TRMR 20K 10% C TOP-ADJ 1-TRN 
RESISTOR-TRMR 20K 10% C TOP-ADJ 1-TRN 

RESISTOR-TRMR 20K 10% C TOP-ADJ 1-TRN 

C3-1/8-T0-5112-F 
C3-1/8-T0-2612-F 
8 2PR20K 
82PR20K 
82PR20K 

DADOD 

2100-2030 
0698-7265 
0698-7267 
0698-7265 
0698-7267 

RFSISTOR-TRMR 20K 10% C TOP-ADJ 1-TRN 
RESISTOR 146.2K 1% .05W F TC=0+100 
RESISTOR 19.6K 1% .05W F TC=0+100 
RESISTOR 16.2K 1% .95W F TC=0+100 
RESISTOR 19.6K 1% .95W F TC=04190 

82PR20K 
C3-1/8-T0-1622-F 
C3-1/8-T0-1962-F 
C3-1/8-T0-1622-F 
C3-1/8-T0-1962-F 

NBN OV 

See introduction to this section for ordering information 
*Indicates factory selected value 6-24 



Model 86290B 

Reference 
Designation 

A2R46 
A2R47 
A2R48 
A2R49 
A2R50 

A2R51 
A2R52 
A2R53 
A2R54 
A2R55 

A2R56 
| A2R57 
A2R58 
A2R59 
A2R60* 

A2R61 
A2R62 
A2R63 
A2R64 
A2R65* 

A2R66 
A2R67 
A2R68 
A2R69 
A2R70 

A2R71 
A2R72 
A2R73* 
A2R74* 
A2R75 

A2R76* 
A2R77 
A2R78 
A2R79* 
A2R80 

A2R81 

A2U1 
A2U2 
A2U3 
A2U4 
A2U5 

A2U6 

A2VR1 

0698-7277 
0698-7265 
0698-7288 
0698-7288 
0698-7288 

0698-7277 
0698-7288 
0698-7277 
0498-7240 
2100-2031 

0698-3260 
2100-1738 
0698-7260 
0811-0931 

0698-7260 
0698-7267 
0698-7263 
0698-7251 

0698-7263 
2100-2030 
2100-1738 
0698-7263 
0698-7273 

0698-7273 
0698-7251 

0757-0199 

0698-7262 
0698-3453 

0698-7248 

0757-0280 

1826-0261 
1826-0261 
1820-1542 
1820-0579 
1826-0092 

1826-0092 

1902-0176 

Table 6-2. Replaceable Parts 

Description 

RESISTOR 51.1K 1% .O5W F TC=0+100 
RESISTOR 16.2K 1% .05W F TC=04100 
RESISTOR 147K 1% .95W F TC=0+100 
RESISTOR 147K 1% .05W F TC=0+100 
RESISTOR 147K 1% .05W F TC=0+100 

RESISTOR 51.1K 1% .05W F TC=0+100 
RESISTOR 147K 1% .05W F TC=0+100 
RESISTOR 51.1K 1% .95W F TC=0+100 
RESISTOR 10K 1% .05W F TC=0+100 
RESISTOR-TRMR 50K 10% C TOP=ADJ 1-TRN 

RESISTOR 464K 1% .125W F TC=0+100 
RESISTOR-TRMR 10K 10% C TOP-ADJ 1-TRN 
RESISTOR 10K 1% .05W F TC=0+100 
RESISTOR 660 1% 1W PW TC=0+20 
*FACTORY SELECTED PART 

RESISTOR 10K 1% .05W F TC=0+100 
RESISTOR 19.6K 1% .05W F TC=0+100 
RESISTOR 13.3K 1% .05W F TC=0+100 
RESISTOR 4.22K 1% .05W F TC=0+100 
*FACTORY SELFCTED PART 

RESISTOR 13.3K 1% .05W F TC=0+100 
RESISTOR-TRMR 20K 10% C TOP-ADJ 1-TRN 
RESISTOR-TRMR 19K 10% C TOP-ANDJ 1-TRN 
RESISTOR 13.3K 1% .05W F TC=0+100 
RESISTOR 34.8K 1% .95W F TC=0+100 

RESISTOR 34.8K 1% .95W F TC=0+100 
RESISTOR 4.22K 1% .95W F TC=0+4100 
*PACTORY SELECTED PART va 
*FACTORY SELECTED PART 

RESISTOR 21.5K 1% .125W F TC=0+100 

*FACTORY SFLECTED PART 

RESISTOR 12.1K 1% .95W F TC=0+100 

RESISTOR 196K 1% .125W F TC=0+100 
*FACTORY SELECTED PART 

RESISTOR 3.16K 1% .95W F TC=0+100 

RESISTOR 1K 1% .125W F TC=0+100 

OP AMP LOW-NOISK TO-99 PKG 
OP AMP LOW-NOISE TO-99 PKG 
BFR CMOS INV HEX 1-INP 

MV TTL MONOSTBL RETRIG DUAL 
OP AMP GP DUAL TO-99 PKG 

OP AMP GP DUAL TO-99 PKG 

DIODE-2ZNR 47V 5% PD=1W IR=5UA 

Replaceable Parts 

Mfr Part Number 

C3-1/8-T0-5112-F 
C3-1/8-T0-1622-F 
C3-1/8-T0-1473-F 
C3-1/8-T0-1473-F 
C3-1/8-T0-1473-F 

C3-1/8-T0-5112-F 
C3-1/8-T0-1473-F 
C3-1/8-T0-5112-F 
C3-1/8-T0-1002-F 
8 2PR50K 

0698-3260 
82PR10K 
C3-1/8-T0-1002-F 
RS-1A-T9-661-F 

C3-1/8-T0-1002-F 
C3-1/8-T0-1962-F 
C3-1/8-T0-1332-F 
C3-1/8-T0-4221-F 

C3-1/8-T0-1332-F 
82PR20K 
82PR10K 
C3-1/8-T0-1332-F 
C3-1/8-T0-348 2-F 

C3-1/8-T0-3482-F 
C3-1/8-T0-4221-F 

C4-1/8-T0-2152-F 

C3-1/8-T0-1212-F 
C4-1/8-T0-1963-F 

C3-1/8-T0-3161-F 

C4-1/8-T0-1001-F 

1826-0261 
1826-0261 
CD4049AF 
SN74123N 
1826-0092 

1826-0092 

1902-0176 

See introduction to this section for ordering information 
*Indicates factory selected value 6-25 



Replaceable Parts Model 86290B 

Table 6-2. Replaceable Parts 

HP Part |c eae Mfr 

P/O A3/A9 AND NOT SEPARATELY REPLACEABLE 

Reference 
Designation Mfr Part Number 

86290-60065 |9 YTO DRIVER/YTO ASSEMBLIES; REPLACED AS 
ONE UNIT 

RESTORED 86290-60065 

86290-60065 

86290-60080 86290-60080 

0160-0127 CAPACITOR-FXD 1UF +20% 25VDC CER 0160-0127 
0160-0127 CAPACITOR-FXD lUF +208 25VDC CER 0160-0127 
0160-4084 CAPACITOR-FXD .1UF +20% SOVDC CER 0160-4084 
0160-4948 CAPACITOR-FXD .1UF +20% 5OVDC CER CW20C104MCX (SPECIAL) 
0160-4948 CAPACITOR-FXD .1UF +208 50VDC CER CW20C104MCX (SPECIAL) 

0160-4948 
0160-4948 
0160-4948 
0160-0300 
0180-2186 

CAPACITOR-FXD .1UF +20% SOVDC CER 
CAPACITOR-FXD .1UF +20% S50VDC CER 
CAPACITOR-FXD .1UF #20% 50VDC CER 
CAPACITOR-FXD 2700PF +10% 200VDC POLYE 
CAPACITOR-FXD 300UF+20% 30VDC TA 

CW20C104MCX (SPECIAL) 
CW20C104MCX (SPECIAL) 

CW20C104MCX (SPECIAL) 
0160-0300 
69F455G7 

0160-3878 CAPACITOR-FXD l1O00PF +29% 1N0VDC CER 0160-3878 

1901-0033 DIONE-GEN PRP 180V 200MA NO-7 1901-0033 
1901-0033 DIODE-GEN PRP 180V 200MA DO-7 1901-0033 
1901-0033 DIODE-GEN PRP 180V 200MA DO-7 190 E0088 
1901-0033 NIODE-GEN PRP 180V 200MA DO-7 1901-0033 
1901-0033 DIODE-GEN PRP 180V 200MA DO-7 1901-0033 

0490-0916 ay RELAY-RFED 1A 500MA 100VDC S5VDC-COIL 0490-0916 

4040-0751 8 EXTR-PC RD ORN POLYC .962-BD-THKNS 4040-0751 
4040-0751 8 EXTR-PC BD ORN POLYC .062-BN-THKNS 4040-0751 

1480-0073 6 PIN-ROLL .082-IN-DIA .25-IN-LG BE-CU 1480-0073 
1480-0073 6 PIN-ROLL .062-IN-DIA .25-IN-LG BE-CU 1480-0073 

1855-0421 3 TRANSISTOR J-FET 2N5114 P-CHAN D-MODE 2N5114 
1855-0421 3 TRANSISTOR J-FET 2N5114 P-CHAN D-MODE 2N5114 
1855-0421 3 TRANSISTOR J-FET 2N5114 P-CHAN D-MODE 2N5114 
1853-0221 #/ TRANSISTOR PNP 2N5416 SI TO-5 PD=1W 2N5416 
1853-0221 qi TRANSISTOR PNP 2N5416 SI TO-5 PD=1W 2N5416 

1854-0474 4 TRANSISTOR NPN SI PD=310MW FT=100MHZ 2N5551 
1853-0316 1 TRANSISTOR-DUAL PNP PD=500MW 1853-0316 

1855-0082 iz TRANSISTOR J-FET P-CHAN D-MODE SI 1855-0082 
1855-0082 2 TRANSISTOR J-FET P-CHAN D-MONE ST 1855-0082 
1855-0082 2 TRANSISTOR J-FET P-CHAN D-MODE SI 1855-0082 

1855-0082 2 TRANSISTOR J-FET P-CHAN D-MODE ; 1855-0082 
1855-0082 2 TRANSISTOR J-FET P-CHAN D-MODE ST 1855-0082 
1855-0082 2 TRANSISTOR J-FET P-CHAN D-MODE SI 1855-0082 

0757-0346 
0757-0346 

RESISTOR 10 1% .125W TC=0+100 
RESISTOR 10 1% .125W TC=0+100 

By C4-1/8-T0-10RO-F 
F 

RESTISTOR-TRMR 1K 10% C SINE-ADJ 20-TRN 

ie: 

Cc 

C4-1/8-T0-10R0-F 

OP Ph 

2100-0636 2100-0636 
2100-0636 RESISTOR-TRMR 1K 10% SIDE-ADJ 20-TRN 2100-0636 

2100-2497 RESISTOR-TRMR 2K 10% TOP-ANJ 1-TRN 82PR2K 

2100-2655 1 RESISTOR-TRMR 100K 10% C TOP-ADJ 1-TRN 82PR100K 

2100-0636 4 RESISTOR-TRMR 1K 10% C SIDE-ADJ 20-TRN 2100-0636 
2100-0636 4 RESISTOR-TRMR 1K 10% C SIDE-ADJ 20-TRN 2100-0636 
2100-2497 e) RESISTOR-TRMR 2K 10% C TOP-ADJ 1-TRN 82PR2K 

2100-2655 1 RESISTOR-TRMR 100K 10% C TOP-ADJ 1-TRN 82PR100K 

0683-5645 7 RESISTOR 560K 5% .25W FC TC=-800/+900 CB5645 
0698-8489 4 RESISTOR 15K .1% .1W F TC=0+4 0698-8489 
0698-8485 0 RESISTOR 6.69K .1% .1W F TC=0+4 0698-8485 
0698-6409 4 RESISTOR 19.68K .1% .1W F TC=0+4 0698-6409 
0698-3459 8 RESISTOR 383K 1% .125W F TC=0+100 0698-3459 

0698-8489 4 RESISTOR 15K .1% .lW F TC=0+4 0698-8489 
0698-8482 7 RESISTOR 5.11K .1% .1W F TC=0+4 0698-8482 
0698-6408 3 RESISTOR 9.88K .1% .1W F TC=0+4 0698-6408 
0698-8494 1 RESISTOR 23.3K .1% .1W F TC=0+4 0698-8494 

See introduction to this section for ordering information 
6-26 *Indicates factory selected value 



Model 86290B 

Reference 
Designation 

A3R35 
A3R36 
A3R37 
A3R38 
A3R39 
A3R40 

A3R41 
A3R42 
A3R43 
A3R44 
A3R45 

A3R46* 
A3R47* 
A3R48* 
A3R49* 
A3R50 

| A3R51 
| A3R52 
A3R53 
A3R54 
A3R55 

A3R56 
A3R57 
A3R58 
A3R59* 
A3R60 

A3R61 
A3R62 

A3R63 
A3R64 
A3R65 

A3R66 
A3R67 
A3R68 

A3U1 
A3U2 
A3U3 
A3U4 

A3VR1 
A3VR2 

2100-2031 
0757-0274 
0698-8494 
0757-0438 
0698-3455 
0698-3455 

0698-8469 
0757-0344 
0757-0428 
2100-1738 
0757-0442 

0757-0442 

0757-1094 
0698-7265 
0757-0440 
0698-7242 
2100-3109 

0683-6855 
0698-3260 
0757-0159 

0698-3453 

0698-7277 
0698-3156 

2100-3054 
0698-7250 
0757-0438 

0698-7197 
0698-3156 
0757-0280 

1826-0261 
1826-0261 
1826-0092 
1826-0092 

1902-0692 
1902-0176 

Table 6-2. Replaceable Parts 

Description 

RESISTOR-TRMR 50K 10% C TOP-ADJ 1-TRN 
RESISTOR 1.21K 1% .125W F TC=0+100 
RESISTOR 23.3K .1% .1W F TC=0+4 
RESISTOR 5.11K 1% .125W F TC=0+100 
RESISTOR 261K 1% .125W F TC=0+100 
RESISTOR 261K 1% .125W F TC=0+100 

RESISTOR 4.99K .1% .1W F TC=0+4 
RESISTOR 1M 1% .25W F TC=0+100 
RESISTOR 1.6?K 1% .125W F TC=0+10N0 
RESISTOR-TRMR 10K 10% C TOP-ANJ 1-TRN 
RESISTOR 10K 1% .125W F TC=0+100 

* (FACTORY SFLECTEND PART) 

* (FACTORY SELECTED PART) 

* (FACTORY SELECTED PART) 
* (FACTORY SRLECTED PART) 

RESISTOR 10K 1% .125W F TC=0+100 

RESTSTOR 1.47K 1% .125W F TC=0+100 
RESISTOR 16.2K 1% .95W F TC=0+100 
RESISTOR 7.5K 1% .125W F TC=0+100 
RESISTOR 1.78K 1% .05W F TC=0+100 
RESISTOR-TRMR 2K 10% C SIDE-ADJ 17-TRN 

RESISTOR 6.8M 5% .25W FC TC=-900/+1190 
RESISTOR 464K 1% .125W F TC=0+100 
RESISTOR 1K 1% .5W F TC=0+100— 

* (FACTORY SELECTED PART) 
RESISTOR 196K 1% .125W F TC=0+100 

RESISTOR 51.1K 1% .05W F TC=0+190 
RESISTOR 14.7K 1% .125W F TC=0+100 

RESISTOR-TRMR 50K 10% C SINE-ADJ 17-TRN 
RESISTOR 3.83K 1% .05W F TC=0+100 
RESISTOR 5.1L1K 1% .125W F TC=0+100 

RESISTOR 23.7 1% .05W F TC=0+100 

RESISTOR 14.7K 1% .125W F TC=N+1N0 
RESISTOR 1K 1% .125W F TC=0+100 

IC OP AMP LOW-NOISF TO-99 PKG 

IC OP AMP LOW-NOISE TO-99 PKG 

IC OP AMP GP DUAL TO-99 PKG 

IC OP AMP GP DUAL TO-99 PKG 

DIODE-ZNR 6.3V 1% DO-7 PD=.4W TC=+.0018% 
NIODE-ZNR 47V 5% PD=1W IR=5UA 

Replaceable Parts 

Mfr Part Number 

82PR50K 

C4-1/8-T0-1711-F 
NF98-8494 
C4-1/8-TO-5111-F 

C4-1/8-T0-26413-F 

C4-1/8-TN-2613-F 

0698-8469 
C5-1/4-T0O-1004-F 
C4-1/8-T0-1621-F 
R2PRLOK 

C4-1/8-TN-1002-F 

C4-1/8-T0-1002-F 

C4-1/8-T0-1471-F 
C3-1/8-T0-1622-F 
C4-1/8-T0-7501-F 
C3=1/8-T0-1781-F 
43P202 

CB6855 
0698-3260 
0757-0159 

C4-1/8-T0-1963-F 

C3-1/8-T0-513.2-F 
C4-1/8-T0-1472-F 

43P503 

C3-1/8-T0-3831-F 
C4-1)/8=T:0=SLLi=F 

C3-1/8-T0-23R7-F 

C4-1/8-T0-1472-F 

€4-1/8-T0-1001=F 

18246-0261 
1826-0261 
1826-0092 
1824-0092 

1902-0692 
1902-0176 

See introduction to this section for ordering information 

*Indicates factory selected value 
6-27 



Replaceable Parts 

Reference 
Designation 

6-28 

86290-60034 

0180-0374 
0180-0269 
0180-0374 
0160-2201 
0160-4084 

0160-2266 
0180-2208 
0160-0161 

1901-0033 
1901-0033 
1901-0033 
1901-0033 

1250-0836 

0490-0876 

9140-0096 
9140-0096 
9140-0096 
9100-1693 

4040-0752 
4040-0752 
1205-0202 
1480-0073 
1480-0073 

1854-0023 
1855-0421 
1854-0023 
1855-0421 
1853-0020 

1854-0023 
1853-0020 
1854-0404 
1854-0039 
1853-0006 

0698-3152 
0698-3155 
0698-3151 
0757-0442 
0757-0442 

0757-0439 
0757-0401 
0757-0401 
0757-0317 
0757-0200 

0757-0279 
0757-0280 
0757-0200 
0698-3152 
0757-0442 

2100-2633 
0698-3155 
0698-0085 
0757-0280 
0698-3430 

0757-1094 
0698-0084 
0698-3412 
0757-0280 
0698-3430 

0757-0401 
0698-0083 
0698-4473 
0757-0280 
0757-1094 

0757-0440 
0757-0288 
0698-3154 
0757-0416 
0757-0416 

0757-0834 
0757-0198 
0757-0346 

N 

I 
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Table 6-2. Replaceable Parts 

Description 

BOARD ASSY, FM 

CAPACITOR-FXD 10UF+10% 20VDC TA 
CAPACITOR-FXN 1UF+50-10% 15NVvDC AL 
CAPACITOR-FXD 1OUF+10% 20VDC TA 
CAPACITOR-FXD 51PF +5% 300VDC MICA 
CAPACITOR-FXD .1UF +20% 50VDC CER 

CAPACITOR-FXD 24PF +5% 500VDC CER 0+30 
CAPACITOR-FXD 220UF+19% LOVDC TA 
CAPACITOR-FXD .O1LUF +10% 20NVDC POLYE 

DIODE-GEN PRP 180V 200MA DO-7 
DIODF-GEN PRP 180V 200MA DO-7 
DIODE-GEN PRP 180V 200MA NDO-7 
DIODE-GEN PRP 180V 200MA DO-7 

CONNECTOR-RF SMC M PC 50-OHM 

RELAY-REED 1C 250MA 28VDC 24VDC-COIL 3VA 

INDUCTOR RF-CH-MLD 1UH 10% .166DX.385LG 
INDUCTOR RF-CH-MLD 1UH 10% .166DX.385LG 
INDUCTOR RF-CH-MLD 1UH 10% .166DX.385LG 
INDUCTOR RF-CH-MLD 360UH 5% .2DX.45LG 

EXTR-PC BD YEL POLYC .062-BD-THKNS 
EXTR-PC BD YEL POLYC .062-BD-THKNS 
THERMAL LINK DUAL TO-18-CS 

PIN-ROLL .062-IN-DIA .25-IN-LG BE-CU 
PIN-ROLL .062-IN-DIA .25-IN-LG BE-CU 

TRANSISTOR NPN SI TO-18 PD=360MW 

TRANSISTOR J-FET 2N5114 P-CHAN D-MODE 
TRANSISTOR NPN SI TO-18 PD=360MW 

TRANSISTOR J-FET 2N5114 P-CHAN D-MODS 

TRANSISTOR PNP SI PD=300MW FT=150MHZ 

TRANSISTOR NPN SI TO-18 PD=360MW 

TRANSISTOR PNP SI PD=300MW FT=150MHZ 
TRANSISTOR NPN SI TO-18 PN=360MW 
TRANSISTOR NPN 2N3053S SI TO-39 PD=1W 
TRANSISTOR PNP 2N3134 SI TO-5 PND=600MW 

RESISTOR 3.48K 1% .125W F TC=0+100 
RESISTOR 4.64K 1% .125W F TC=0+100 
RESISTOR 2.87K 1% .125W F TC=0+100 
RESISTOR 10K 1% .125W F TC=0+100 
RESISTOR 10K 1% .125W F TC=0+4100 

RESISTOR 6.81K 1% .125W F TC=0+100 
RESISTOR 100 1% .125W F TC=0+100 
RESISTOR 100 1% .125W F TC=0+100 
RESISTOR 1.33K 1% .125W F TC=0+100 
RESISTOR 5.62K 1% .125W F TC=0+100 

RESISTOR 3.16K 1% .125W F TC=0+100 
RESISTOR 1K 1% .125W F TC=0+100 
RESISTOR 5.62K 1% .125W F TC=0+100 
RESISTOR 3.48K 1% .125W F TC=0+100 
RESISTOR 10K 1% .125W F TC=0+100 

RESISTOR-TRMR 1K 19% C SIDE-ADJ 1-TRN 
RESISTOR 4.64K 1% .125W F TC=0+100 
RESISTOR 2.61K 1% .125W F TC=0+100 
RESISTOR 1K 1% .125W F TC=0+100 
RESISTOR 21.5 1% .125W F TC=0+100 

RESISTOR 1.47K 1% .125W F TC=0+100 
RESISTOR 2.15K 1% .125W F TC=0+100 
RESISTOR 3.83K 1% .5W F TC=N+100 
RESISTOR 1K 1% .125W F TC=0+100 
RESISTOR 21.5 1% .125W F TC=0+100 

RESISTOR 100 1% .125W F TC=0+100 
RESISTOR 1.96K 1% .125W F TC=0+100 
RESISTOR 8.06K 1% .125W F TC=0+100 
RESISTOR 1K 1% .125W F TC=0+100 
RESISTOR 1.47K 1% .125W F TC=0+100 

RESISTOR 7.5K 1% .125W F TC=0+100 
RESISTOR 9.09K 1% .125W F TC=0+100 
RESISTOR 4.22K 1% .125W F TC=0+100 
RESISTOR 511 1% .125W F TC=0+100 
RESISTOR 511 1% .125W F TC=0+100 

RESISTOR 5.62K 1% .5W F TC=0+100 
RESISTOR 100 1% .5W F TC=0+100 
RESISTOR 10 1% .125W F TC=0+100 

See introduction to this section for ordering information 
*Indicates factory selected value 

Model 86290B° 

Mfr Part Number 

86290-60034 

150D106X9020B2 
30D105G150BA2 
150D106X9020B2 
0160-2201 
0160-4084 

0169-22766 
150ND227X9010S2 
0160-0161 

1901-0033 
1901-0033 
1901-0033 
1991-0033 

1250-0836 

0490-0876 

9140-0096 
9140-0096 
9140-0096 
9100-1693 

4040-0752 
4040-0752 
1205-0202 
1480-0073 
1480-0073 

1854-0023 
2N5114 
1854-0023 
2N5114 
1853-0020 

1854-0023 
1853-0020 
1854-0404 
2N3053S 
2N3134 

C4-1/8-T0-3481-F 
C4-1/8-T0-4641-F 
C4-1/8-T0-2871-F 
C4-1/8-T0-1002-F 
C4-1/8-T0-1002-F 

C4-1/8-T0-6811-F 
C4-1/8-T0-101-F 
C4-1/8-T0-101-F 
C4-1/8-T0-1331-F 
C4-1/8-T0-5621-F 

C4-1/8-T0-31461-F 
C4-1/8-T0-1001-F 
C4-1/8-T0-5621-F 
C4-1/8-T0-3481-F 
C4-1/8-T0-1002-F 

ET50X102 
C4-1/8-T0-4641-F 
C4-1/8-T0-2611-F 
C4-1/8-T0-1001-F 
PMFE55-1/8-T0-21R5-F 

C4-1/8-T0-1471-F 
C4-1/8-T0-2151-F 
0698-3412 
C4-1/8-T0-1001-F 
PME55-1/8-T0O-21R5-F 

C4-1/8-T0-101-F 
C4-1/8-TO-1961-F 
C4-1/8-T0-8061-F 
C4-1/8-T0-1001-F 
C4-1/8-T0-1471-F 

C4-1/8-T0-7501-F 
MF 4C1/8-T0-9091-F 
C4-1/8-T0-4221-F 
C4-1/8-T0-511R-F 
C4-1/8-TO-511R-F 

0757-0834 
0757-0198 
C4-1/8-T0-10R0-F 



Mode! 86290B Replaceable Parts 

Table 6-2. Replaceable Parts 

) | Becton | Rembe nt Pere Numer 
{ A4R39 0757-0346 RESISTOR 10 1% .125W F TC=0+100 C4-1/8-T9-10R0-F 
3 A4R40 0698-3430 RESISTOR 21.5 1% .125W F TC=0+100 PME 55-1/8-T0-21R5-F 

; A4R41 0698-3153 RESISTOR 3.83K 1% .125W F TC=0+100 C4-1/8-T0-3831-F 
A4R42 0757-0279 RESISTOR 3.16K 1% .125W F TC=0+100 C4-1/8-T0-3161-F 
A4R43 0757-0280 RESTSTOR 1K 1% .125W F TC=0+100 C4-1/8-T0-1001-F 
A4R44 0757-0280 ; RESISTOR 1K 1% .125W F TC=0+100 C4-1/8-T0-1001-F 

.: A4R45 0757-0441 RESISTOR 8.25K 1% .125W F TC=0+100 C4-1/8-T0-8251-F 

A4R46* RESISTOR, FXD FACTORY SELECTED 
A4R47 0698-3429 RESISTOR 19.6 1%-.125W F TC=0+100 PME55-1/8-T0-19R6-F 

= A4TP1 1251-0600 CONNECTOR-SGL CONT PIN 1,14-MM-BSC-S7 1751-04600 
A4TP2 1251-0600 CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ ) 1251-0600 

A4TP3 1251-0600 CONNECTOR-SGL CONT PIN 1.14-MM-BSC-Sz : 1251-0600 
A4TP4 1251-0600 CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ, 1251-600 

A4U1 1826-0218 IC OP AMP WR TO-99 PKG CA3100T 

See introduction to this section for ordering information 

*Indicates factory selected value 6-29 



Replaceable Parts Model 86290B 

Table 6-2. Replaceable Parts 

Reference 
Designation 

HP Part jc Qty Mfr Part Number 
Number | Description 

A5 86290-60113 BOARD ASSY, SWEEP CONTROL 86290-60113 

0160-0127 
0160-0127 

CAPACITOR-FXD LUF +20% 25VDC CER A5C1 0160-0127 + 
CAPACITOR-FXD 1UF ¥20% 25VDC CER A5C2 0160-0127 

1910-0016 
1910-0016 
1910-0016 

DIODE-GE 60V 60MA 1US DO-7 
DIODE-GF 60V 60MA 10S DO-7 
DIONE-GE 60V 60MA 1US DO-7 

1910-0016 
1910-0016 

19109-0016 

A5CR1 
A5CR2 
ASCR3 
ASCR4 

ASMP1 
ASMP 2 

A5MP3 

ASMP4 

A5Q1 
A5Q2 
A5Q3 
A5Q4 
A5Q5 

A5Q6 
A5Q7 
A508 
A5Q9 

A5Q10 

A5Q11 
A5Q12 

A5RL 
A5R2 
A5R3 
ASR4 
A5R5 

A5R6 
A5R7 
A5R8 
A5R9 
A5R1O 

A5R1L 
A5R12 
A5R13 
A5R14 
A5R15 

A5R16 
A5R17 

A5R18 
A5R19 

A5R20 

A5R21 
A5R22 
A5R23 
A5R24 
A5R25 

A5R26 

A5R27 

A5R28 
A5R29 
A5R30 

A5R31 
A5R32 
A5R33 
A5R34 
A5R35 

A5R36 
A5R37 
A5R38 
A5R39 
A5R40 

A5R41 
A5R42 
A5R43 
A5R44 
ASR45 

A5R46 
A5R47 
A5R48 
A5R49 

6-30 

1919-0016 

4040-0753 
4040-0753 
1480-0073 
1480-0073 

1855-0020 
1855-0020 
1855-0020 
1855-0020 
1854-0404 

1854-0404 
1854-0404 
1855-0423 
1855-0020 
1854-0404 

1853-0007 
1854-0404 

2100-0670 
2100-3755 
2100-3757 
2100-3755 
2100-3757 

2100-3755 
0683-1065 
0698-8476 
0698-8471 
0757-0465 

0698-8473 
0698-3156 
0757-0465 
0698-8472 
0698-8473 

0698-8474 
0698-3158 
0698-3159 
9698-3156 
0757-0465 

0698-8473 
0698-8475 
0698-8476 
0698-8476 
0757-0438 

0757-0280 
0757-0445 
0757-0465 
0698-3159 
0698-3158 

0757-0465 
0757-0465 
0698-3158 
0698-3159 
0698-3156 

0757-0438 
0757-0438 
0757-0438 
0757-9274 
0698-3156 

0698-3154 
0698-3159 
0757-0442 
0698-3158 
0698-3159 

0698-3156 
0757-0442 
0757-0442 
0757-0442 

DIODE-GE 60V 6 

EXTR-PC BD GRN 

EXTR-PC BD GRN 

PIN-ROLL .962- 

PIN-ROLL .062- 

OMA 1US DO-7 

POLYC .962-BD-THKNS 
POLYC .062-BD-THKNS 

IN-DIA .25-IN-LG BE-CU 
IN-DIA .25-IN-LG BE-CU 

TRANSISTOR J-FET N-CHAN D-MODFE TO-18 

TRANSISTOR J-FET N-CHAN ND-MODE TO-18 
TRANSISTOR J-FET N-CHAN D-MODE TO-18 < 

TRANSISTOR J-FET N-CHAN D-MODE TO-18 
TRANSISTOR NPN 

TRANSISTOR NPN 

TRANSISTOR NPN 

SI TO-18 PD=360MW 

SI TO-18 PN=360MW 
SI TO-18 PD=360MW 

TRANSISTOR MOSFET N-CHAN E-MODF 

TRANSISTOR J-FET N-CHAN D-MODE TO-18 SI 
TRANSISTOR NPN 

TRANSISTOR PNP 
TRANSISTOR NPN 

RESISTOR-TRMR 

RESISTOR-TRMR 
RESISTOR-TRMR 

RES ISTOR-TRMR 

RES ISTOR-TRMR 

RES ISTOR-TRMR 

SI TO0-18 PD=360MW 

2N3251 SI TO-18 PD=360MW 
SI TO-18 PD=360MW 

10K 10% C SIDE-ADJ 17-TRN 

50 10% C SIDE-ADJ 17-TRN 
100 10% C SIDE-ADJ 17-TRN 
50 10% C SIDE-ADJ 17-TRN 
100 10% C SIDE-ADJ 17-TRN 

50 10% C SIDE-ADJ 17-TRN 
RESISTOR LOM 5% .25W CC TC=-900/+1100 
RESISTOR 5.315K . 

RESISTOR Wo7 75 Ke. 
RESISTOR 100K 1% 

RESISTOR 3.358K . 
RESISTOR 14.7K 1% 
RESISTOR 100K 1% 
RESISTOR 2.653K . 

RESISTOR 3.358K . 

RESISTOR 800 .1% 
RESISTOR 23.7K 1% 

RESISTOR 26.1K 1% 
RESISTOR 14.7K 1% 
RESISTOR 100K 1% 

RESISTOR 3.358K . 
RESISTOR 1.799K . 
RESISTOR 5.315K . 
RESISTOR 5.315K . 
RESISTOR 5.11K 1% 

RESISTOR 1K 1% .1 
RESISTOR 100K 1% 
RESISTOR 190K 1% 
RESISTOR 26.1K 1% 
RESISTOR 23.7K 1% 

RESISTOR 100K 1% 
RESISTOR 100K 1% 
RESISTOR 23.7K 1% 

RESISTOR 26.1K 1% 
RFSISTOR 14.7K 1% 

RESISTOR 5.11K 13% 
RESISTOR 5.11K 1% 
RESISTOR Savin Us 
RESISTOR 1.21K 1% 
RFESTSTOR 14.7K 1% 

RESISTOR 14.7K 1% 

RFSISTOR 26.1K 1% 
RESISTOR 10K 1% . 
RESISTOR 23.7K 1% 
RESISTOR 24.1K 1% 

RESISTOR 14.7K 1% 

RESISTOR 10K 1% . 
RFSISTOR 10K 1% . 
RESISTOR 10K 1% . 

See introduction to this section for ordering information 

18 .1W F TC=0+5 
18 .1W F TC=045 
.125W F TC=0+100 

1% .1W F TC=0+5 
.125W F TC=0+100 

-125W F TC=0+100 
1% .1W F TC=045 
18 .1W F TC=0+5 

-1W F TC=045 
-125W F TC=0+100 
.125W F TC=0+100 
-125W F TC=0+100 

.125W F TC=0+100 

1% .1W F TC=0+5 
1% .1W F TC=0+5 
18 .lW F TC=045 
1% .1W F TC=045 
-125W F TC=0+100 

25W F TC=0+100 
.125W F TC=0+100 
-125W F TC=0+100 
-125W F TC=0+100 
.125W F TC=0+100 

-125W F TC=0+100 
-125W F TC=0+100 
.125W F TC=0+100 
.125W TC=0+4100 
-125W F TC=0+100 

-125W 
-L25W 
- L25W 
-125W 
- L25W 

TC=0+100 
TC=0+100 
TC=NF100 
TC=0+100 
TC=0+100 

.125W F TC=0+100 

.125W F TC=0+100 
125W F TC=0+100 
-125W F TC=0+100 
-125W F TC=0+100 

.125W F TC=0+100 
125W F TC=0+100 
125W F TC=0+100 
125W F TC=0+100 

*Indicates factory selected value 

1910-0016 

4040-0753 
4040-0753 
1480-0073 
1480-0073 

1855-0020 
1855-0020 
1855-0020 
1855-0020 
1854-0404 

1854-0404 
1854-0404 
VN1OKM 
1855-0020 
1854-0404 

2N3251 
1854-0404 

329:2X-1=10:3 
2100-3755 
2100-3757 
2100-3755 
2100-3757 

2100-3755 
CB1065 
0698-8476 
0698-8471 
C4-1/8-T0-1003-F 

0698-8473 
C4-1/8-T0-1472-F 
C4-1/8-T0-1003-F 
0698-8472 
0698-8473 

0698-8474 
C4-1/8-T0-2372-F 
C4-1/8-T0-2612-F 
C4-1/8-T0-1472-F 
C4-1/8-T0-1003-F 

0698-8473 
0698-8475 
0698-8476 
0698-8476 
C4-1/8-T0-5111-F 

C4-1/8-T0-1001-F 
C4-1/8-T0-1003-F 
C4-1/8-T0-1003-F 
C4-1/8-T0-2612-F 
C4-1/8-T0-2372-F 

C4-1/8-T0-1003-F 
C4-1/8-T0-1003-F 
C4-1/8-T0-2372-F 
C4-1/8-T0-2612-F 
C4-1/8-T0-1472-F 

C4-1/8-T0-5111-F 
C4-1/8-T0-5111-F 
C4-1/8-T0-5111-F 
C4-1/8-TO-1211-F 
C4-1/8-T0-1472-F 

C4-1/8-T0-1472-F 
C4-1/8-T0-2612-F 
C4-1/8-T0-1002-F 
C4-1/8-T0-2372-F 
C4-1/8-T0-2612-F 

C4-1/8-T0-1472-F 
C4-1/8-T0-1002-F 
C4-1/8-T0-1002-F 
C4-1/8-T0-1002-F 



Model 86290B Replaceable Parts 

Table 6-2. Replaceable Parts 

Reference HP Part |c Bia 
Designation | Number |0| Cty Description Mfr Part Number 

SLOT=18 71 > SWITCH-SL 4PDT SUBMIN .3A 125VAC PC 3101-1871 

1251-0600 
1251-0600 
1251-0600 
1251-0600 
1251-0600 

CONNECTOR-SGL CONT PIN 1.14-MM-BSC-S2 SO 1251-0600 
CONNECTOR-SGL CONT PIN 1.14-MM-RSC-SzZ SQ 1251-600 
CONNECTOR-SGL CONT PIN 1.14-MM-BSC-Sz SO 1751-0600 
CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ SQ 1251-0600 
CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ SO 1251-0600 

1251-0600 
0360-0124 
0360-0124 
0360-0124 

CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SzZ SO 1251-0600 
CONNECTOR-SGL CONT PIN .04-IN-BSC-SZ RND 0360-0124 
CONNECTOR-SGL CONT PIN .04-IN-BSC-SZ RND 0360-0124 
CONNECTOR-SGL CONT PIN .04-IN-RBSC-SZ RND 0369-0124 WWwwo oooco 

1826-0261 
1826-0261 
18209-0269 
1820-1543 
1820-1124 

OP AMP LOW-NOISE TO-99 PKG 1826-0261 
OP AMP LOW-NOTSE TO-99 PKG 1826-0261 
GATE TTL NAND QUAD 2-INP SN7403N 
BFR CMOS NON-INV HEX 1-INP CD4050AF 
BFR TTL NOR QUAD 2-INP SN7433N 

oF wo 

Nn 

1902-3182 DIODE-ZNR 12.1V 5% DO-35 PD=.4W 1992-3182 
1902-0556 DNTODE-ZNR 20V 5% PD=1W IR=5UA 1902-0556 na 

8159-0005 Oo RESISTOR-ZERO OHMS 22 AWG LFAD DIA 8159-0005 

See introduction to this section for ordering information 
*Indicates factory selected value 6-31 



Replaceable Parts Model 86290B 

Table 6-2. Replaceable Parts 

Reference Description Mfr Part Number 
Designation 

86290-60084 

0180-0116 
0180-0116 
0180-0291 
0160-2204 
0160-2204 

0160-3491 
0180-0197 
0180-0197 
0160-3877 
0180-1745 

0160-0570 
0160-3879 
0180-1745 
0180-1746 

OO Or 

mmnO®M oO 

BOARD ASSY, STOP SWEEP 

CAPACITOR-FXD 

CAPACITOR-FXD 

CAPACI TOR-FXD 

CAPACITOR-FXD 

CAPACITOR-FXD 

CAPACITOR-FXD 

CAPACI TOR-FXD 

CAPACITOR-FXD 
CAPACITOR-F XD 

CAPACITOR-FXD 

CAPACITOR-FXD 

CAPACI TOR-FXD 

CAPACI TOR-FXD 

CAPACITOR-FXD 

§.8UF+10% 35VDC TA 
6.8UF+10% 35VDC TA 
1UF+10% 35VDC TA 
100PF +5% 300VDC MICA 
100PF +5% 300VDC MICA 

-47UF +20% S5OVDC CER 
2.2UF+10% 20VDC TA 
2.2UF+10% 20VDC TA 
100PF +20% 200VDC CER 
1.5UF+10% 20VDC TA 

220PF +20% lOOVDC CER 
.O1UF +20% 100VDC CER 
1.5UF+10% 20VDC TA 
15UF+10% 20VDC TA 

86290-60084 

150ND685X9035B2 
150D685X9035B2 
150D105X9035A2 
0160-2204 
0160-2204 

0160-3491 
150D225xX9020A2 
150D225X9020A2 
0160-3877 
150D155X9020A2 

5024FEM100RD221M 
0160-3879 
150D155X9020A2 
150D156X9020B2 

Ou f&~3Iw0o 0160-4084 CAPACITOR-FXD .1LUF +20% 5NVDC 0160-4084 

0160-4084 
150D685X9035B2 
150D475X9035B2 
150D475X9035B2 
150D475X9035B2 

CAPACITOR-FXD .1UF +20% S50VDC 
CAPACITOR-FXD 6.8UF+10% 35VDC 
CAPACITOR-FXD 4.7UF+10% 35VDC 
CAPACITOR-FXD 4.7UF+10% 35VDC 
CAPACITOR-FXD 4.7UF#10% 35VDC 

0160-4084 
0180-0114 
0180-0100 
0180-0100 
0180-0100 WWW wo 

DIODE-GEN PRP 100V 200MA DO-7 
DIODE-GE 60V 60MA 1US DO-7 
DIODE-GEN PRP 100V 200MA DO-7 
DIODE-GEN PRP 100V 200MA DO-7 

DIODE-GEN PRP 100V 200MA DO-7 

1901-0025 
1910-0016 
1901-0025 
1901-0025 
1901-0025 

1901-0025 
1910-0016 
1901-0025 
1901-0025 
1901-0025 NNNON 

DIODE-GEN PRP 100V 200MA DO-7 

DIODE-GEN PRP 100V 200MA DO-7 
DIODR-GEN PRP 100V 200MA DO-7 

DIODE-GE 60V 60MA 1US DO-7 

1901-0025 
1901-0025 
1901-0025 
1910-0016 

1901-0025 
1901-0025 
1901-0025 
1910-0016 ONNN 

0490-0885 @ RELAY-RFED 2A 500MA 250VAC 24VDC-COIL 0490-0885 

9140-0137 
9140-0137 
9140-0210 

INDUCTOR RF-CH-MLD 1MH 5% .2DX.45LG Q=60 
INDUCTOR RF-CH-MLD 1MH 5% .2DX.45LG Q=60 
INDUCTOR RF-CH-MLD 100UH 5% .166DX.385LG 

9140-0137 
9140-0137 
9140-0210 Pee 

4040-0754 
4040-0754 
1480-0073 
1480-0073 

FXTR-PC BD BLU POLYC .062-BD-THKNS 

EXTR-PC BD BLU POLYC .062-BD-THKNS 

PIN-ROLL .062-IN-DIA .25-IN-LG BE-CU 
PIN-ROLL .062-IN-DIA .25-IN-LG BE-CU 

4040-0754 
4040-0754 
1480-0073 
1480-0073 OV CV 

1854-0404 
1854-0404 
1854-0404 
1854-0404 
1854-0404 

TRANSISTOR NPN TO-18 PD=360MW 
TRANSISTOR NPN TO-18 PD=360MW 
TRANSISTOR NPN TO-18 PD=360MW 
TRANSISTOR NPN SI TO-18 PD=360MW 
TRANSISTOR NPN TO-18 PD=360MW 

1854-0404 
1854-0404 
1854-0404 
1854-0404 
1854-0404 Soo27200 

1854-0071 
1854-0071 
1854-0071 
1854-0071 

TRANSISTOR NPN 

TRANSISTOR NPN 
TRANSISTOR NPN 

TRANSISTOR NPN 

PD=300MW FT=200MHZ 

PD=300MW FT=200MHZ 
PD=300MW FT=200MHZ 
PD=300MW FT=200MHZ 

1854-0071 
1854-0071 
1854-0071 
1854-0071 synn4 

0757-0441 
2100-3123 
0757-0280 
0698-3157 
0757-0438 

RESISTOR 8.25K -125W F TC=0+100 
RESISTOR-TRMR 500 10% C SINE-ADJ 17-TRN 
RESISTOR 1K 1% .125W F TC=0+100 
RESISTOR 19.6K 1% .125W F TC=0+100 
RESISTOR 5.11K'1% .125W F TC=0+100 

C4-1/8-T0-8251-F 
43P501 
C4-1/8-T0-1001-F 
C4-1/8-T0-1962-F 
C4-1/8-T0-5111-F WWwWwonD 

2190-3123 
0698-0084 
0698-7260 
0698-3453 
0698-7267 

RESISTOR-TRMR 500 10% C SIDE-ADJ 17-TRN 
RESISTOR 2.15K 1% .125W F TC=0+100 
RESISTOR 10K 1% .05W F TC=0+100 
RESISTOR 196K 1% .125W F TC=0+100 
RESISTOR 19.6K 1% .05W F TC=0+100 

43P501 
C4-1/8-T0-2151-F 
C3-1/8-T0-1002-F 
C4-1/8-T0-1963-F 
C3-1/8-T0-1962-F &rmowtwond 

0757-0458 RESISTOR 51.1K 1% .125W F TC=0+100 C4-1/8-T0-5112-F 
0757-0458 
0698-7278 
0698-3150 

RESISTOR 51.1K 
RESISTOR 56.2K 
RESISTOR 2.37K 

1% .125W F TC=0+100 
1% .05W F TC=0+100 
1% .125W F TC=0+100 

C4-1/8-T0-5112-F 
C3-1/8-T0-5622-F 
C4-1/8-T0-2371-F 

HOAINNYA 0698-3150 RESISTOR 2.37K 1% .125W F TC=0+100 C4-1/8-T0-2371-F 

0757-0442 
0757-0465 
0698-7284 
0757-0438 
0683-1055 

RESISTOR 10K 1% .125W F TC=0+100 
RESISTOR 100K 1% .125W F TC=0+1N0 
RESISTOR 100K 1% .05W F TC=0+1N0 
RESTSTOR 5.11K 1% .125W F TC=0+100 
RESISTOR 1M 5% .25W FC TC=-800/7+900 

C4-1/8-T0-1002-F 
C4-1/8-T0-1003-F 
C3-1/8-T0-1003-F 
C4-1/8-T0-5111-F 
CB1055 Mmwnaano 

0757-0442 
0757-0465 
0757-0288 
0757-0444 
0757-0442 

RESTSTOR 10K 1% .125W F TC=0+100 
RESISTOR 100K 1% .125W F. TC=0+100 
RESISTOR 9.N9K 1% .125W F TC=0+100 
RESISTOR 12.1K 1% .125W F TC=0+100 
RESISTOR 10K 1% .125W F TC=0+100 

C4-1/8-T0-1002-F 
C4-1/8-T0-1003-F 
MF 4C1/8-T0-9091-F 
C4-1/8-T0-1212-F 
C4-1/8-T0-1002-F 

OrH#anwo 

See introduction to this section for ordering information 
*Indicates factory selected value 

6-32 



Model 86290B 

Reference 
Designation 

A6R26 
A6R27 
A6R28 
A6R29 

| A6R30 

A6R31 
A6R32 
A6R33 
A6R34 
A6R35 

A6R36 
A6R37 
A6R38 
A6R39 
A6R40 

A6R41 

0757-0470 
0757-0470 
0757-0438 
0698-3153 
0698-7274 

0757-0438 
0698-7257 
0757-0438 
0698-7267 
0757-0289 

0757-0442 
0757-0288 
0757-0288 
0757-0394 
0698-7243 

0757-0442 

NPWNW WOWwWww 

HDorrwo 

o 

Table 6-2. Replaceable Parts 

nom 
RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 

RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 

RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 

RESISTOR 

162K 1% .125W F TC=0+100 
162K 1% .125W F TC=0¥100 
5.11K 1% .125W F TC=0+100 
3.83K 1% .125W F TC=0+100 
38.3K 1% .05W F TC=0+100 

5.11K 1% .125W F TC=0+100 
7.5K 1% .05W F TC=0+100 
5.11K 1% .125W F TC=0+100 
19.6K 1% .05W F TC=0+100 
13.3K 1% .125W F TC=0+100 

10K 1% .125W F TC=0+100 
9.09K 1% .125W F TC=0+100 
9.09K 1% .125W F TC=0+100 
51.1 1% .125W F TC=0+100 
1.96K 1% .05W F TC=0+100 

10K 1% .125W F TC=0+100 

Replaceable Parts 

Mfr Part Number 

C4-1/8-T0-1623-F 
C4-1/8-T0-1623-F 
C4-1/8-T0-5111-F 
C4-1/8-T0-3831-F 
C3-1/8-T0-3832-F 

C4-1/8-TO-5111-F 
C3-1/8-T0-7501-F 
C4-1/8-T0-5111-F 
C3-1/8-T0-1962-F 
MF 4C1/8-T0-1332-F 

C4-1/8-T0-1002-F 
MF 4C1/8-T0-9091-F 
MF 4C1/8-T0-9091-F 
C4-1/8-T0-51R1-F 
C3-1/8-T0-1961-F 

C4-1/8-T0-1002-F 

A6TP1 1251-0600 
A6TP2 1251-0600 
A6TP3 1251-0600 
A6TP4 1251-0600 
A6TP5 1251-0600 

CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ 
CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ 
CONNECTOR-SGL CONT PIN 1.14-MM-BSC-S2Z 
CONNECTOR-SGL CONT PIN 1.14-MM-BSC-S7, 

CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ 

1251-0600 
1251-0600 
1251-0600 
1251-0600 
1251-0600 oooco 

A6TP6 1251-0600 
A6TP7 1251-0600 
A6TP8 1251-0600 
A6TP9 1251-0600 
A6TP10 1251-0600 

CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ 
CONNECTOR-SGL CONT PIN 1].14-MM-BSC-SZ 
CONNECTOR-SGL CONT PIN 1.14-MM-BSC-S7, 
CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ 
CONNECTOR-SGL CONT PIN 1.14-MM~-BSC-SZ 

1251-0600 
1251-0600 
1251-0600 
1251-0600 
1251-0600 oooo°o 

A6U1 1820-1423 
A6U2 1820-1423 
A6U3 1820-1423 
A6U4 1820-0661 
AoU5 1826-0092 

MV TTL LS MONOSTBL RETRIG DUAL 

MV TTL LS MONOSTBL RETRIG DUAL 
MV TTL LS MONOSTBL RETRIG DUAL 

GATE TTL OR QUAD 2-INP 
OP AMP GP DUAL TO-99 PKG 

SN74LS123N 
SN74LS123N 
SN74LS123N 
SN7432N 
1826-0092 Wore 

A6U6 1820-1211 
A6U7 1826-0026 
A6U8 1826-0026 

GATE TTL LS EXCL-OR QUAD 2-INP 
COMPARATOR PRCN TO-99 PKG 
COMPARATOR PRCN TO-99 PKG 

SN74LS86N 
LM311L 
LM311L WwoO 

See introduction to this section for ordering information 

*Indicates factory selected value 
6-33 



Replaceable Parts Model 86290B 

Table 6-2. Replaceable Parts 

Reference ee Mfr 

86290-60114 BOARD ASSY, MOTHER 86290-60114 

1901-0743 NIODE-PWR RECT 1N4004 1N4004 
19091-0743 DIODE-PWR RECT 1N4004 1N4004 
1901-0743 L DIODE-PWR RECT 1N4004 1N4004 
1901-0743 DIODE-PWR RECT 1N4004 1N4004 

1200-0508 SOCKET, INTEGRATFD 1200-0508 

1251-0634 CONNECTOR-PC EDGE 18-CONT/ROW 1251-0634 

1251-2916 2 CONNECTOR-PC EDGE 18-CONT/ROW 1251-2916 

1251-0634 CONNECTOR-PC EDGE 18-CONT/ROW 1251-0634 

1251-0634 CONNECTOR-PC EDGE 18-CONT/ROW 1251-0634 

1251-2916 CONNECTOR-PC EDGE 18-CONT/ROW 1251-2916 

1251-0634 CONNECTOR-PC EDGE 18-CONT/ROW 1251-0634 

See introduction to this section for ordering information 
*Indicates factory selected value 
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Model 86290B Replaceable Parts 

Table 6-2. Replaceable Parts 

| renc HP Part |c ae Reference : Description Mfr Part Number 
Designation Number 

A8 86290-60010 BOARD ASSY, LAMP DRIVER 86290-60010 

A8Cl 0160-3879 CAPACITOR-FXD .01UF +20% 100VDC CER 0160-3879 
A8C2 0180-0197 CAPACITOR-FXD 2.2UF+10% 20VDC TA 150D225xX9020A2 

| ASCR1 1901-0033 DIODE-GEN PRP 180V 200MA DO-7 1901-0033 
| A8CR2 1901-0040 DIODE-SWITCHING 30V 50MA 2NS DO-35 1901-0040 
A8CR3 1901-0033 DIODE-GEN PRP 180V 200MA NO-7 1901-0033 

A8DS1 2140-0259 LAMP-INCAND 32 12VDC 60MA T-1-BULB 32 
A8DS1MP1 86290-00034 CONTACT, LAMP 86290-00034 

| A8DS1MP2 0361-0457 EYELET-RLD-FLG .065-0D .125-LG .008-THK S-5994 

A8DS2 2140-0259 LAMP-INCAND 32 12VDC 60MA T-1-BULB 32 

A8DS 2MP1 86299-00034 CONTACT, LAMP 86290-00034 
A8DS 2MP2 0361-0457 EYELET-RLD-FLG .065-OD .125-LG .008-THK $-5994 

A8DS3 2140-0259 LAMP-INCAND 32 12VDC 60MA T-1-BULB 32 
A8DS3MP1 86290-00034 CONTACT, LAMP 86290-00034 
A8DS3MP2 0361-0457 EYELET-RLD-FLG .065-0D .125-LG .008-THK S-5994 

A8DS4 2140-0259 LAMP-INCAND 32 12VDC 60MA T-1-BULB 32 

A8DS4MP1 86290-00034 CONTACT, LAMP 86290-00034 
A8DS4MP2 0361-0457 EYELET-RLD-FLG .065-0D .125-LG .008-THK S-5994 

A8MP1 0380-0336 SPACER-RVT-ON .312-IN-LG .152-IN-ID ORDER BY DESCRIPTION 

A8MP2 0380-0336 SPACER-RVT-ON .312-IN-LG .152-IN-ID ORDER BY DESCRIPTION 

A8MP3 0380-0336 SPACER-RVT-ON ,312-IN-LG .152-IN-ID ORDER BY DESCRIPTION 

A8Ql1 1854-0071 TRANSISTOR PD=300MW FT=200MHZ 1854-0071 

A8Q2 1854-0071 TRANSISTOR PD=300MW FT=200MHZ 1854-0071 

A8Q3 1854-0071 TRANSISTOR PD=300MW FT=200MHZ 1854-0071 
A804 1854-0071 TRANSISTOR PD=300MW FT=200MHZ, 1854-0071 
A8Q5 1854-0071 TRANSISTOR PD=300MW FT=200MHZ 1854-0071 

A806 1854-0071 TRANSISTOR PD=300MW FT=200MHZ 1854-0071 

A8Q7 1854-0071 TRANSISTOR PD=300MW FT=200MHZ 1854-0071 

A8Q8 1854-0071 TRANSISTOR PD=300MW FT=200MHZ 1854-0071 

A8R1L 0698-7275 4 RESISTOR -O5W F TC=0+100 C3-1/8-T0-4222-F 

A8R2 0698-7253 8 RESISTOR -O5W F TC=0+100 C3-1/8-T0-5111-F 
A8R3 0698-7275 4 RESISTOR -0O5W F TC=0+100 C3-1/8-T0-4222-F 

A8R4 0698-7272 1 RESISTOR -05W F TC=0+100 C3-1/8-T0-3162-F 

) A8R5 0698-0085 0 RESISTOR -125W F TC=0+100 C4-1/8-T0-2611-F 

4 A8R6 0757-0440 RESISTOR 125W F TC=0+100 C4-1/8-T0-7501-F 
A8R7 
A8R8 
A8R9 

0698-7253 
0698-7253 
0698-7272 

RESISTOR 
RESISTOR 
RESISTOR 

-O5W F TC=0+100 
-05W F TC=0+100 
-O5W F TC=0+100 

C3-1/8-T0-5111-F 
C3-1/8-T0-5111-F 
C3-1/8-T0-3162-F 

7 

8 
8 
1 
0 A8R10 0698-0085 RESISTOR -125W F TC=0+100 C4-1/8-T0-2611-F 

A8R11 0757-0440 
A8R12 0757-0401 
A8R13 0698-0085 
A8R14 0757-0440 
A8R15 0698-7253 

RESISTOR 7.5K 1% .125W F TC=0+100 
RESISTOR 100 1% .125W F TC=0+100 
RESISTOR 2.61K 1% .125W F TC=0+100 
RESISTOR 7.5K 1% .125W F TC=0+100 
RESISTOR 5.11K 1% .05W F TC=0+100 

C4-1/8-T0-7501-F 
C4-1/8-T0-101-F 
C4-1/8-T0-2611-F 
C4-1/8-T0-7501-F 
C3-1/8-T0-5111-F mrncCoO~ 

A8R16 0698-7268 
A8R17 0698-0085 
A8R18 0757-0440 
A8R19 0698-3439 
A8R20 0757-0797 

RESISTOR 21.5K 1% .05W F TC=0+100 
RESISTOR 2.61K 1% .125W F TC=0+100 
RESISTOR 7.5K 1% .125W F TC=0+100 
RESISTOR 178 1% .125W F TC=0+100 
RESISTOR 90.9 1% .5W F TC=0+100 

C3-1/8-T0-2152-F 
C4-1/8-T0-2611-F 
C4-1/8-T0-7501-F 
C4-1/8-T0-178R-F 
0757-0797 spunouw 

A8TP1 1251-0600 
A8TP2 1251-0600 
A8TP3 1251-0600 

CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ SQ 
CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ SO 

CONNECTOR-SGL CONT PIN 1.14-MM-BSC-S2Z SQ 

1251-0600 
1251-0600 
1251-0600 

A8U1 1826-0026 . IC COMPARATOR PRCN TO-99 PKG LM311L 
: A8U2 1826-0261 IC OP AMP LOW-NOISE TO-99 PKG 1826-0261 

See introduction to this section for ordering information 
*Indicates factory selected value 6-35 



Replaceable Parts 

Reference 
Designation 

A9 

A3/A9 

AQMP1 
A9MP2 

Al10 

A10MP1 

Al10A1 

A10A1C1 
A10A1C2 
A10A1C3 
A10A1C4 

A1O0AICR1 
A10A1CR2 
A10A1CR3 
A10A1CR4 

ALOAI1J1 

A1OA1MP1 
A10A1MP2 
A10A1MP3 
Al0OA1MP4 
Al10A1MP5 

A10A101 
A10A192 
A10A1Q3 
A10A104 
A10A105 

A10A1R1 
A10A1R2 
A10A1R3 
A10A1R4 
A10A1R5 

A10A1R6 
A10A1R7 
A10A1R8 
A10A1R9 
A10A1R10 

A1OAIRI1 
A10A1R12 
A10A1R13 
A10A1R14 
A10AI1R15 

A10A1R16 
A10A1R17 
A10A1R18 
A10A1R19 
A10A1R20 

AlOAITP1 

A10A1U1 
A10A1U2 

Al1OA1VR1 

A10A1W1 

6-36 

HP Part 
Number 

86290-60065 

86290-60080 

86290-00010 
1250-1143 

5086-7152 

86290-00012 

86290-60082 

0160-2253 
0160-2306 
0160-2253 
0160-2306 

1901-0518 
1901-0518 
1901-0518 
1901-0033 

1200-0508 

0380-0322 
0380-0322 
0380-0322 
0380-0322 
1251-3172 

1853-0451 
1853-0034 
1855-0062 
1854-0023 
1853-0451 

0698-7214 
0698-7277 
0698-7253 
2100-2413 
0698-7260 

0698-7277 
0698-7284 
0698-7236 
0698-7277 
0698-7272 

0698-7277 
0698-7277 
0698-7260 
0698-7277 
0698-7244 

0698-7260 
0698-7260 
0698-7260 
0698-7253 
0698-7268 

1251-0600 

1826-0218 
1826-0218 

1902-0025 

8159-0005 

Cc 
D 

ADIUDAH rAaANUO NODOAH nNoowoou Nunn 

Wnonnan~ 

Qty 

See introduction to this section for ordering information 

Table 6-2. Replaceable Parts 

Description 

P/O A3/A9 AND NOT SEPARATELY REPLACEABLE 

YTO DRIVER/YTO ASSEMBLIES; REPLACED AS 
ONE UNIT 
RESTORED 86290-60065 

BRACKET, HEAT SINK-YIG TUNED OSC. 
NUT-RF CONNECTOR 

COUPLER-MOD. 2-6.2 GHZ 

BRACKET, COUPLER SUPPORT 

BOARD ASSEMBLY, YTM BIAS CONTROL 

CAPACITOR-FXD 6.8PF +.25PF 500VDC CER 
CAPACITOR-FXD 27PF +5% 300VDC MICA 
CAPACITOR-FXD 6.8PF +.25PF 500VDC CER 
CAPACITOR-FXD 27PF +5% 300VDC MICA 

DIODE-SM SIG SCHOTTKY 
DIODE-SM SIG SCHOTTKY 
DIODE-SM SIG SCHOTTKY 

DIODE-CEN PRP 180V 200MA DO-7 

SOCKET-IC 14-CONT DIP-SLDR 

SPACER-RVT-ON .962-IN-LG .152-IN-ID 
SPACER-RVT-ON .962-IN-LG .152-IN-ID 
SPACER-RVT-ON .062-IN-LG .152-IN-ID 
SPACER-RVT-ON .062-IN-LG .152-IN-ID 
CONNECTOR-SGL CONT SKT .03-IN-8SC-SZ RND 

TRANSISTOR PNP 2N3799 SI TO-18 PD=360MW 

TRANSISTOR PNP SI TO-18 PD=360MW 
TRANSISTOR J-FET N-CHAN N-MODE SI 
TRANSISTOR NPN SI TO-18 PD=360MW 
TRANSISTOR PNP 2N3799 SI TO-18 PD=360MW 

RESISTOR 121 1% .05W F TC=0+100 
RESISTOR 51.1K 1% .05W F TC=0+100 
RESISTOR 5.11K 1% .05W F TC=0+100 
RESISTOR-TRMR 200 10% C SIDE-ADJ 1-TRN 
RESISTOR 10K 1% .05W F TC=0+100 

RESISTOR 51.1K 1% .05W F TC=0+100 
RESISTOR 100K 1% .05W F TC=0+100 
RESISTOR 1K 1% .05W F TC=0+100 
RESISTOR 51.1K 1% .05W F TC=0+100 
RESISTOR 31.6K 1% .05W F TC=0+100 

RESISTOR 51.1K 1% .05W F TC=0+100 

RESISTOR 51.1K 1% .05W F TC=0+100 
RESISTOR 10K 1% .95wW F TC=0+100 

RESISTOR 51.1K 1% .05W F TC=0+100 
RESISTOR 2.15K 1% .05W F TC=0+100 

RESISTOR 10K 1% .05wW F TC=0+100 
RESISTOR 10K 1% .05W F TC=0+100 
RESISTOR 10K 1% .05W F TC=0+100 

RESISTOR 5.11K 1% .05W F TC=0+100 
RESISTOR 21.5K 1% .05W F TC=0+100 

CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ SO 

IC OP AMP WB TO-99 PKG 
IC OP AMP WB TO-99 PKG 

DIODE-ZNR 10V 5% DO-35 PD=.4W TC=+.06% 

RESISTOR-ZERO OHMS 22 AWG LEAD DIA 

*Indicates factory selected value 

Model 86290B 

Mfr Part Number 

86290-60065 

86290-60080 

86290-00010 
1707 

5086-7152 

86290-00012 

86290-60082 

0160-2253 
0160-2306 
0160-2253 
0160-2306 

1901-0518 
1901-0518 
1901-0518 
1901-0033 

1200-0508 

ORDER BY DESCRIPTION 
ORDER BY DESCRIPTION 
ORDER BY DESCRIPTION 

ORDER BY DESCRIPTION 
U25T=3172 

2N3799 
1853-0034 
1855-0062 
1854-0023 
2N3799 

C3-1/8-TO-121R-F 
C3-1/8-T0-5112-F 
C3-1/8-T0-5111-F 
ET50X201 
C3-1/8-T0-1002-F 

C3-1/8-T0-5112-F 
C3-1/8-T0-1003-F 
C3-1/8-TN-1001-F 
C3-1/8-T0-5112-F 
C3-1/8-T0-3162-F 

C3-1/8-T0-5112-F 
C3-1/8-T0-5112-F 
C3-1/8-T0-1002-F 
C3-1/8-T0-5112-F 
C3-1/8-T0-2151-F 

C3-1/8-T0-1002-F 
C3-1/8-T0-1002-F 
C3-1/8-T0-1002-F 
C3-1/8-T0-5111-F 
C3-1/8-T0-2152-F 

1251-0600 

CA3100T 
CA3100T 

1902-0025 

8159-0005 



Model 86290B 

Reference 
Designation 

All 

Al1MP1 

Al2 

Al12Al1 

Al12A1C1 
A12A1C2 

A12A1CR1 
A12A1CR2 

Al12Al1J1 

Al12A1MP1 
A12A1MP2 
A12A1MP3 
A12A1MP4 

A12A101 
A12A102 

A12A1R1 
A12A1R2 
A12A1R3 
A12A1R4 
Al12A1R5 

A12A1R6 
A12A1R7 
A12A1R8 
A12A1R9 
A12A1R10 

Al12A1TP1 
Al2A1TP2 
A12A1TP3 
Al2A1TP4 
Al2A1TP5 

} A12A1U01 

A12Al1VR1 
A12Al1VR2 

AT1 

CR1 
CR2 
CR3 

DC1l 

DS1 

HP Part 
Number 

5086-7348 

5001-6101 

5086-7272 

0180-2182 
0180-0127 

1901-0033 
1901-0376 

1200-0508 

0308-0322 
0308-0322 
Ab t= St¢2 
L25L=3 172 

1853-0038 
1853-0038 

2100-3056 
0698-7240 
0698-7273 
0698-7284 
0698-7229 

0757-0394 
0698-3102 
0757-0394 
0698-7273 
0683-1555 

1251-0600 
1251-0600 
1251-0600 
1251-0600 
1251-0600 

1826-0261 

1902-0176 
1902-0025 

0955-0170 

86290-60045 
1901-0050 
1901-0050 

0955-0161 

1990-0325 

9135-0188 

86290-60005 
86260-60007 
1250-0118 

1250-0083 

1250-0083 
86290-60005 
1251-0635 
1251-0633 

86290-60005 
86260-60007 
1250-0118 

1251-0483 

1854-0080 
1200-0043 
1200-0041 
1854-0080 
1200-0043 
1200-0041 

2100-3747 
2100-1904 
2100-2593 
2100-3832 

Cc 
D 

OoOnNO@WO DUN WO 

ooo°co 

Table 6-2. Replaceable Parts 

Description 

PWR AMP 2-6.2 GHz 

P/O All AND NOT SEPARATELY REPLACEABLE 

YIG TND MLTPLR 

P/O Al2 AND NOT SEPARATELY REPLACEABLE 

CAPACITOR-FXD 18UF+10% 50VDC TA 
CAPACITOR-MLTSECT 120/40UF 300V TW-LK 

NIODF-GEN PRP 180V 200MA )DO-7 
NIODE-GEN PRP 35V 50MA DO-35 

SOCKET-IC 14-CONT DIP-SLDR 

SPACER-RVT-ON .0f2LG .125ID .250D BRS 
SPACER-RVT-ON .062LG .152ID .250D BRS 
CONNECTOR-SGL CONT SKT .03-IN-BSC-SZ RND 
CONNECTOR-SGL CONT SKT .03-IN-BSC-SZ RND 

TRANSISTOR PNP SI TO-39 PD=1W FT=100MHZ 
TRANSISTOR PNP SI TO-39 PD=1W FT=100MHZ 

RESISTOR-TRMR 5K 10% C SIDE-ADJ 17-TRN 
RESISTOR 1.47K 1% .05W F TC=0+100 
RESISTOR 34.8K 1% .05W F TC=0+100 
RESISTOR 100K 1% .05W F TC=0+100 
RESISTOR 511 1% .05W F TC=0+100 

RESISTOR 51.1 1% .125W F TC=0+100 
RESISTOR 237 1% .5W F TC=0+100 
RESISTOR 51.1 1% .125W F TC=0+100 
RESISTOR 34.8K 1% .05W F TC=0+100 
RESISTOR 1.5M 5% .25W FC TC=-900/+1100 

CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ 
CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ 
CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ 
CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ 
CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ < 

IC OP AMP LOW-NOISE TO-99 PKG 

DIODE-ZNR 47V 5% PD=1W IR=5UA 
DIODE-ZNR 1NV 5% DO-35 PD=.4W TC=+.06% 

ATTENUATOR 

LBHCD DETECTOR 
D SW 80V .2A LG 
D SW 80V .2A LG 

CPLR 6.5-18 GHz SMA 

LED-LAMP LUM-INT=800UCD IF=50MA-MAX 

FLTR HP 7.5 GHz SMA 

CONNECTOR ASSY, TYPE N (RF OUT) 
CONNECTOR ASSY, APC-7 (OPT 005) (RF OUT) 
CONNECTOR-RF BNC FEM SGL-HOLF-FR 50-OHM 
NOT ASSIGNED 
CONNECTOR-RF BNC FEM SGL-HOLE-FR 50-OHM 

CONNECTOR-RF BNC FEM SGL-HOLE-FR 50-OHM 

CONNECTOR ASSY, TYPE N (RF OUT) 
CONNECTOR-PC EDGE 18-CONT/ROW 2-ROWS 
CONNECTOR-PC EDGF 20-CONT/ROW 2-ROWS 

CONNECTOR ASSY, TYPE N (OPT 004) (RF OUT) 
CONNECTOR ASSY, APC-7 (OPT 004/005) (RF OUP) 28480 
CONNECTOR-RF BNC FEM SGL-HOLE-FR 50-OHM 
(OPT 004) (ALC EXT INPUT) 

CONNECTOR 36-PIN M MICRO RIBBON 

TRANSISTOR NPN SI TO-3 PD=100W FT=3MHZ 
INSULATOR-XSTR ALUMINUM 
SOCKFT-XSTR 2-CONT TO-3 SLDR-EYE 
TRANSISTOR NPN SI TO-3 PD=100W FT=3MHZ 
INSULATOR-XSTR ALUMINUM 
SOCKET-XSTR 2-CONT TO-3 SLDR-EYE 

RFSISTOR-VAR PREC WW 1-TRN 5K 3% 
RESISTOR-VAR CONTROL CC 10K 20% LIN 

RESISTOR-VAR CONTROL CC 5K 20% LIN 
RFSISTOR-VAR CONTROL CP 25K 20% LIN 

See introduction to this section for ordering information 
*Indicates factory selected value 

Replaceable Parts 

Mfr Part Number 

5086-7348 

5001-6101 

5086-7272 

150D186xX9050R2 
0180-0127 

1901-0033 
1901-0376 

1200-0508 

0308-0322 
0308-0322 
1251-3172 
25 LS i2 

1853-0038 
1853-0038 

43P502 
C3-1/8-T0-1471-F 
C3-1/8-T0-348 2-F 
C3-1/8-T0-1003-F 
C3-1/8-TO-511R-F 

C4-1/8-T0-51R1-F 
0698-3102 
C4-1/8-T0-51R1-F 
C3-1/8-T0-3482-F 
CB1555 

1251-0600 
1251-600 
1251-0600 
1251-0600 
1251-0600 

1826-0261 

1902-0176 
1902-0025 

0955-0170 

86290-60082 
1901-0050 
1901-0050 

0955-0161 

5082-4403 

9135-0188 

86290-60005 
86260-60007 
1250-0118 

1250-0083 

1250-0083 
86290-60005 
1251-0635 
1251-0633 

86290-60005 
86260-60007 
1250-0118 

1251-0483 

1854-0080 
1200-0043 
1200-0041 
1854-0080 
1200-0043 
1200-0041 

2100-3747 
2100-1904 
2100-2593 
7034G040L253M 
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Replaceable Parts 

Reference 
Designation 

0811-0612 

0811-0612 

3101-0070 
3100-3244 
3101-0903 

1251-0600 
1251-0600 
1251-0600 
1251-0600 
1251-0600 

1251-0600 
1251-0600 
1251-0600 

1902-0551 
1902-0551 

86290-60003 
86290-60006 
86290-60007 
86290-20021 
86290-20022 

86290-20023 
86290-20125 

86290-20028 
86290-20029 

86290-20031 

86290-00014 
86290-00015 
86290-00040 
86290-00041 
86290-60020 

86290-20032 
7120-8615 

Table 6-2. Replaceable Parts 

Description 

RESISTOR-MATCHED SET WIREWOUND CHASSIS 

RESISTOR-MATCHED SET WIREWOUND CHASSIS 

SWITCH-SL DPDT MINTR .5A 125VAC/DC 

SWITCH-ROTARY 0.812 STRUT CTR SPCG; 3 

SWITCH-SL NDP3T MINTR .5A 125VAC/DC 

CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ 
CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ 
CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ 
CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ 
CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ 

CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ 
CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ 
CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ 

DIODE-2NR 6.2V 5% PD=1W IR=10UA 
DIODE-ZNR 6.2V 5% PD=1W IR=10UA 

CABLE ASSY, RF DRIVE 
CABLE ASSY, COAX (GREY) 

CABLE ASSY, COAX (BLUR) 
CABLE RF YTO-COUPLER 
CABLF RF COUPLER-AUX OUT 

CABLE RF COUPLER-AMPLIFIER 

CABLE RF AMPLIFIER-ATTENUATOR 
NOT ASSIGNED 

CABLE RF YTM COUPLER 

CABLE RF COUPLER-RF OUTPUT 

CABLE RF COUPLER-RF OUTPUT (OPT 004) 

MISCELLANEOUS PARTS 

SCALE: 2-6.2 
SCALE: 6-12.4 

SCALE: 12-18.6 
SCALE: 2-18.6 

BOARD ASSEMBLY: EXTENDER (P/O ACCESSORIES 
SUPPLIED) 

CABLE, RF TEST (ACCESSORY SUPPLIED) 
LBL, A5S1 NORM WARNING 

Model 86290B 

Mfr Part Number 

0811-0612 

0811-0612 

3101-0070 
3100-3244 
3101-0903 

1251-0600 
1251-0600 
1251-0600 
1251-0600 
1251-0600 

1251-0600 
1251-0600 
1251-0600 

1902-0551 
1902-0551 

86290-60003 
86290-60006 
86290-60007 
86290-20021 
86290-20022 

86290-20023 
86290-20125 

86290-20028 
86290-20029 

86290-20031 

86290-00014 
86290-00015 
86290-00040 
86290-00041 

86290-60020 
86290-20032 
7120-8615 

See introduction to this section for ordering information 6-38 *Indicates factory selected value 



Model 86290B Replaceable Parts 

Table 6-3. Code List of Manufacturers 

MANUFACTURER NAME ADDPESS 

« U.S.A. COMMON ANY SUPPLIER OF THE U.S. 
AMP INC HARRISBURG PA 

y ALLEN*BRADLEY CU MILWAUKEE WI 
TEXAS INSTR INC SEMICOND CMPNT DIV DALLAS TX 
RCA CORP SOLID STATE OIV SOMMERVILLE NJ 
TRANSITRON ELECTRONIC CORP WAKEFIELD MA 

KDI PYROFILM CORP WHIPPANY NJ 

MOTOROLA SEMICONDUCTOR PROOUCTS PHOENIX AZ 
VIKING INDUSTRIES JNC CRATSWORTH 

ROBINSON NUGENT INC © NEW ALBANY 
TRW INC BURLINGTON DIV BURLINGTON 
UNITED SHOE MACHINERY CO CINCINNATY 

CTS OF BERNE INC BERNE IN 
CTS KEENE INC PASO ROBLES CA 
ELEC*TROL INC SAUGUS CA 
TELEDYNE SEMICONDUCTOR MOUNTAIN VIEW CA 
OMNI SPECTRA INC FARMINGTON MI 

SILICONIx INC SANTA CLARA CA 
MEPCO/ELECTRA CURP MINERAL WELLS TX 

CABLEWAVE SYSTEMS IWC NORTH HAVEN CT 

U I D ELECTRONICS CORP HOLLYWOOD FL 
GOWANDA ELECTRONICS CORP GOWANDA NY 
CORNING GLASS WORKS (BRADFORD) BRADFORD PA 
SPECIALTY CONNECTO® CO INC INDIANAPOLIS IN 
NATIONAL SEMICONDUCTOR CORP SANTA CLARA CA 
HEWLETT*PACKARD CO CORPORATE HQ PALO ALTO CA 
MEPCO/ELECTRA CORP SAN OITEGO CA 
BOURNS INC TRIMPOT PROD DIV RIVERSIDE CA 
SPRAGUE ELECTRIC CO NORTM ADAMS MA 

CTS CORP ELKHART IN 
CHICAGO MINIATURE /DRAKE CHICAGO IL 
ELECTRO MOTIVE CORP SUB IEC WILLIMANTIC CT 
BECKMAN INSTRUMENTS INC FELIPUT DIV FULLERTON CA 
TRW ELEK CMPNT CINCH*MONADNOCK DIV CITY OF INOUSTRY CA 
Cew INDUSTRIES WARMINSTER PA 
AMPHENOL SALES DIV OF BUNKER@#RAMO HAZELWOOD MO 

DALE ELECTRONICS INC COLUMBUS NE 
AMER PRCN IND INC DOELEVAN DIV AURORA NY 

6-39/6-40 
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Model 86290B Manual Backdating Changes 

SECTION VII 
MANUAL BACKDATING CHANGES 

7-1. INTRODUCTION 

7-2. This manual has been written for and 
applies directly to instruments with serial num- 
bers prefixed as indicated on the title page. 
Earlier versions of the instrument (serial number 
prefixes lower than the one indicated on the title 
page) may be slightly different in design or 
appearance. The purpose of this section of the 
manual is to document these differences, With 
the information provided in this section, this 
manual can be corrected so that it applies to any 
earlier version or configuration of the instrument. 
Later versions of the instrument (serial number 
prefixes higher than the one indicated on the title 
page) are documented in a yellow Manual 
Changes Supplement. 

7-3. To adapt this manual to your instrument, 
refer to Table 7-1 and make all manual changes 
listed opposite your instrument serial number. 
Perform these changes in the sequence listed. 

7-4. If your instrument serial number is not 
listed on the title page of this manual or in Table 
7-1, it will be documented in a yellow Manual 
Changes Supplement. Complimentary copies of 
this supplement are available through your 
nearest Hewlett-Packard office. Addresses are 
provided at the rear of this manual. 

NOTE 

The intent of this material is for 
manual correction only, to match 
the documentation herein with the 
actual configuration of your instru- 
ment. This section is NOT intended 
as a guide for modifying the 
instrument. 

Table 7-1. Change Index 

Serial Number Prefix 

2217A 
2138A 
2109A 
2046A 

2034A, 2021A 
1952A, 1933A 
1908A, 1904A 
1852A, 1847A 

1840A 
1807A, 1742A 

1737A 
1727A 
1704A 

7-1 



Manual Backdating Changes 

7-2 

CHANGE A 

Page 3-1, Paragraph 3-7: 
Delete the following note: 

NOTE 

To use the Plug-In in the remote programming mode, a 
modification to the 8620C should be performed as shown in 
Service Sheet 5 (Remote Programming). 

Page 5-3, Table 5-1: 
Change Ref. Des. as follows: 
OFFSET ADJ to A5R24 
BAND 1 HI to ASR22 (2 places) 
BAND 2 B to ASR10 
BAND 2 A to A5R13 
BAND 3 B to ASR? (2 places) 
BAND 3 A to A5R7 

Page 5-9, Paragraph 5-20: 
Change the following Ref. Des.: 
OFFSET to A5R24 
BAND 1 HI to ASR22 
BAND 2 B to ASRI1O 
BAND 2 A to A5SR13 
BAND 3 B to ASR2 
BAND 3 A to A5SR7 

Page 5-9, Paragraph 5-20: 
Replace Figure 5-4 with Figure 5-4 of this Manual Backdating. 
Change the following Ref. Des.: 

Step e, BAND 1 HI to ASR22 
Step h, BAND 2B to ASR10 
Step j, BAND 2A to A5R13 
Step n, BAND 3 B to ASR2 
Step p, BAND 3 A to ASR7 

Page 5-52, Paragraph 5-28: 
Replace Figure 5-31 with Figure 5-31 of this Manual Backdating (CHANGE A). 
Change BAND 1 HI Ref. Des. in step f to ASR22. 
In step 0, add BAND 3 B Adj. add Ref. Des. A5R2. 

Page 6-30, Table 6-2: 
Change AS Part Number to 86290-60115. 
Replace A5 Parts List with attached A5 Parts List(CHANGE A). 

Page 6-34, Table 6-2: 
Change A7 Part No. to 86290-60057. 

Model 86290B 



Model 86290B 

CHANGE A (Cont'd) 

Page 8-31, SERVICE SHEET 5: 
Replace SERVICE SHEET 5 with new SERVICE SHEET 5 of this Manual Backdating 
(CHANGE A). 

Page 8-31, Figures 8-22 and 8-23: 
Replace Figures 8-22 and 8-23 with Replacement Figures (CHANGE A). 

CHANGE B 

Page 6-37, Table 6-2: 
Change All Part No. to 5086-7271. 
Change ATI to Part No. 0960-0362, Isolator. 

Page 6-38, Table 6-2: 
Change W7 to 86290-20024, CABLE RF AMPLIFIER-ISOLATOR. 
Add W8 86290-20025, CABLE RF ISOLATOR-YTO, 28480, 26290-20025. 

Page 8-49, Figure 8-44: 
Replace Figure 8-44 with Replacement Figure 8-44 (CHANGE B) (attached). 

CHANGE C 

Page 5-5, Table 5-2: 
Delete *A1R88. 

Page 6-21, Table 6-2: 
Change Al Part No. to 86290-60051. 
Delete A1CR20. 
Delete AICR21. 

Page 6-23, Table 6-2: 
Delete A1R88. 
Change A1VR2 to 1902-0025, DIODE-ZNR 10V 5% DO-7 PD=.4W, 28480, 1902-0025. 

Page 8-17, Figure 8-9: 
Replace Figure 8-9 with Figure 8-9 in this Manual Backdating. 

Page 8-17, Figure 8-10: 
Change VR2 and delete CR20, CR21, and R88*, as shown in partial schematic Figure 8-10 

in this Manual Backdating. 

CHANGE D 

Page 6-29, Table 6-2: 
Change A4Q8 to 1854-0039, TRANSISTOR NPN SI TO-5 PD=1W, 14713, 2N3053. 
Change A4R27 to 0757-0416, RESISTOR 511 1% .125W F TC =0+100, 24546, 

C4-1/8-TO-51R-F. 

Page 8-31, Figure 8-22: 
_ Change Q8 Part No. to 1854-0039. 
Change R27 value to 511. 
Change R28 value to 2150. 
Change TP3 voltage to +0.6V. 

Manual Backdating Changes 
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Manual Backdating Changes Model 86290B 

CHANGE E 

Page 6-30, Table 6-2: 
Change A5 Part No. to 86290-60055. 

CHANGE F 

Page 6-30, Table 6-2: 
Change ASRS to 0757-0290, RESISTOR 6.19K 1% .125W F TC=0+100, 19701, 

MF4C-1/8-TO-6191-F. 

Page 6-31, Table 6-2: 
Change ASVRI1 to 1902-0554, DIODE-ZNR 10.0V 5% DO-7 PD .4W, 04713, SZ 

10939-158. 

Page 6-37, Table 6-2: 
Delete CR2. 
Delete CR3. 

Page 6-38, Table 6-2: 
Delete VR1I. 

Delete VR2. 

Page 6-10, Figure 6-3: 
Replace the bottom half of Figure 6-3 with Figure 6-3 of this Manual Backdating. 

Page 6-14, Figure 6-4: 

Replace the bottom half of Figure 6-4 with Figure 6-4 of this Manual Backdating. 

Page 6-17, Figure 6-4: 
Delete Item 21. 
Delete Item 22. 
Delete 23. 

Page 8-31, Figure 8-23: 
Exchange ASR5 and A5VRI (A5VRI cathode going down). 

Page 8-33, Figure 8-24: 
Exchange A5RS and ASVRI (cathode at +20V junction). 
Change ASVRI value to 10.0V. 
Change ASRS value to 6190. 

Page 8-38, Figure 8-29. 
Replace Figure 8-29 with Figure 8-29 of this Manual Backdating. 

Page 8-39, Figure 8-31: 
Delete CR2. 
Delete CR3. 
Delete VRI. 
Delete VR2. 
(As shown in partial schematic in Figure 8-31 (CHANGE F) of this Manual 

Backdating.) 

Page 8-44, Figure 8-38: 
Replace Figure 8-38 with Figure 8-38 of this Manual Backdating. 



Model 86290B Manual Backdating Changes 

CHANGE F (Cont'd): 

Page 8-45, Figure 8-40: 
Delete CR2. 
Delete CR3. 
Delete VRI. 
Delete VR2. 
(As shown in partial schematic in Figure 8-40 of this Manual Backdating 
(CHANGE F).) 

CHANGE G 

Page 6-24, Table 6-2: 
Change A2 to Part No. 86290-60052. 

Page 8-17, Figure 8-10: 
Change A2 to Part No. 86290-60052. 

Page 8-25, Figure 8-17: 
Change A2 to Part No. 86290-60052. 

CHANGE H 

Page 8-25, Figure 8-17: 
Change USA pin 3 and USB pin 5 connections to HI CUR GND (1). 

CHANGE | 

Page 5-12, Paragraph 5-21: (Refer to Manual Backdating Figure 8-25 for test points) 
In step e, change A6TP3 to A6TP4. 
In step f, change A6TP2 to A6TP1 and A6TP4 to A6TP2. 

Page 5-10, Figure 5-5: 
Change A6TP4 to A6TP2 and A6TP2 to A6TP1. 

Page 6-32 through 6-33, Table 6-2: 
Replace A6 portion of Table 6-2 with new (CHANGE J) A6 Replaceable Parts List. 

Page 8-34, Table 8-7: 

Replace Table 8-7 with Table 8-7 of this Manual Backdating (CHANGE I). 

Page 8-9, Figure 8-5: 
Change reference designators in A6 Stop Sweep Assembly portion of Troubleshooting 

Block Diagram in accordance with new reference assignments shown in partial block 

diagram below. 
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i iy Gey Gaenent tnt re nn 
(5) 

| « (10) | 

l 6.2 GHz | 
| BAND SEQUENTIAL SWEEP BAND 17 

(4) SWITCH 
| COMPARATOR Pilsdeer teal ks a) SEQ SEQUENTIAL SWEEP BAND 2 

ani SEQUENTIAL SWEEP BAND 3 
Q7, a8 

@ POS STOP SWEEP PULSE 

SEQ BAND @ hs WITC 6/12 GHz MPARATOR 
eS ae 2 STOP PULSE Peale 

a GENERATOR 

| 

+ 
; U3, U4D 
! & 40 mSEC 

TIMER 
INVERTER nes SFO BAND 

Q 6/12 GHz 
BLANKING 

| 

: © 
E 

6 

PULSE GEN 

| 

a at : SEQ 
A 2— 18 DISPLAY TURN ON/BLINKER 

ie Kt Q1, a9 
U5, U4A SYNC 

KICK TRIGGER OR RF BLANKING 

CHANGE | (Cont'd) 

Page 8-35, SERVICE SHEET 6: 
Replace SERVICE SHEET 6 with SERVICE SHEET 6 of this Manual Backdating 
(CHANGE I). 

Page 8-33, Figure 8-24: 
Replace Figure 8-24 with Figure 8-24 of this Manual Backdating (CHANGE I). 

Page 8-35 , Figures 8-25 and 8-26: 
Replace Figure 8-25, A6 Stop Sweep Assembly Component Locations diagram, and 

Figure 8-26, A6 Stop Sweep Assembly Schematic, with new (CHANGE I) Figures 8-25 
and 8-26 of this Manual Backdating. 

CHANGE J 

Page 6-37, Table 6-2: 
Change R1 to R1, 2100-2730, RESISTOR-VAR CONTROL C 5K 20%, 11236, 550. 
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CHANGE K 

Page 6-36, Table 6-2: 
Delete the following parts on the A10A1 parts entries: 

AI10AICR4 
A10A1Q1 
A10A1Q2 
A10A1R17 
A10AIR18 
AI0OAIRI9 
A10A1R20 
AI10AIVRI 
A10AIWI1 

Change A10A1 HP Part Number to 86290-60050. 
Change A10A1Q3 to AIOAIQI. 
Change A10A1Q4 to A10A1Q2. 
Change A10A1Q5 to A10A1Q3. 

Page 8-41, SERVICE SHEET 9: 
Replace Figure 8-34 with Figure 8-34 (CHANGE K) of this Manual Backdating. 
Replace applicable portion of Figure 18-35 with Figure 8-35 (CHANGE K) of this Manual 

Backdating. 

CHANGE L 

Page 6-21, Table 6-2: 
Change A1C13* entry to 0140-0197, CAPACITOR FXD 180PF. 

Page 6-26, Table 6-2: 

Delete A3C11. 

Page 6-26, Table 6-2: 
Change A3Q4 and A3Q5 HP Part Numbers to 1853-0221. 

Page 6-27, Table 6-2: 
Change A3R50 entry to A3R50, 0757-1094, RESISTOR 1.47K 1% .125W F TC=0+100, 

24546, C4-1/8-TO-1471F. 
Change A3R52 entry to A3R52, 0698-7266; RESISTOR 17.8K 1% .05W F TC=0+100, 
24546, C4-1/8-TO-1782-G. 
Change A3R53 entry to A3R53, 0757-0288, RESISTOR 9.09K 1% .125W F TC=0+100, 

24546, MF4-1/8-TO-9091-F. 
Change A3R54 entry to A3R54, 0698-7234, RESISTOR 825 1% .0SW F C=0+100, 24546 , 

C3-1/8-TO-825R-G. 
Change A3RS55 entry to A3RS55, 2100-3154, RESISTOR-TRMR 1K 10% C SIDE ADJ 17- 

TRN, 32997, 3006P-1-102. 
Change A3R57 entry to A3R57, 0757-0466, RESISTOR 110K 1% .125W F TC=0+100, 

24546, C4-1/8-TO-1103-F. 
Change A3R61 entry to A3R61, 0698-7279, RESISTOR 61.9K 1% .0SW F TC=0+100, 

24546, C3-1/8-TO-6192-G. 
Change A2R63 entry to A2R63, 2100-3161, RESISTOR-TRMR, 20K 10% C SIDE ADJ 17- 

TRN, 32997, 3006P-1-203. 
Delete A3R68. 

Page 8-21, Figure 8-14: 
Change A3C13* value to 180. 
Change A1R37 value to 1000. 
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CHANGE L (Cont'd) 

Page 8-25, Figure 8-17: 
Delete A2Q7 and A2Q8 part numbers. 

Page 8-27, Figure 8-20: 
Delete A3R68, between test point 4 and U3A pin 2. 
Delete A3C11, between U3A pins | and 2. 
Change A3R29* and A3R30* to A3R29 and A3R30. 
Change A3RS0 value to 1.47K 
Change A3R57 value to 110K 
Change A3RS52 value to 17.8K 
Change A3R54 value to 825 
Change A3R53 value to 9.09K 
Change A3RS55 value to 1K 
Change A3R63 value to 20K 
Change A3R61 value to 61.9K 

CHANGE M 

Page 6-5, Figure 6-1: 
Change JIMP1 HP Part Number for first entry of JIMP1 to 1250-0914. 

Model 86290B 
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A5 

BAND2 BAND3 

CAL-NORM 

OFFSET SWITCH 

E sale 

Figure 5-4. Sweep Control Adjustments Location (CHANGE A) 
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Figure 5-31. Band Sweep Overlap Adjustments Location (CHANGE A) 
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Table 6-2. Replaceable Parts (CHANGE A) 

P Part a Reference 
Designation 

86290260055 BOARD ASSY, SWEEP CONTROL 26480 86290260055 

19100016 DIODE"GE 60V 60NA 1US DO0e7 26480 1910°0016 
1910-0016 DIODE=GE 60V 60NA 1US D027 28480 191020016 
1910°0016 OIODE=GE 60V 60NA 1U8 D097 28480 1910°0016 
191020016 DIODE=GE 60V 60NA 1US DOe7 28480 191020016 

4040"0753 EXTRACTOR=PC BD GRN POLYC .062*BD=THKNS 28480 404000753 40400753 EXTRACTOR=PC 8D GRN POLYC .062©8DeTHKNS 28480 4040°07S3 198020073 PINSORIVE 0,250" LG 00000 08D 
1480=0073 PINSORIVE 0,250" LG 00000 08D 

1655-0020 TRANSISTOR JeFET NeCHAN DeMODE T0918 SI 26480 18550020 
1865520020 TRANSISTOR JeFET NeCHAN DeMODE TOe18 SI 28480 1855-0020 
1655-0020 TRANSISTOR JoFET NeCHAN DeMODE T0918 SI 28480 1855-0020 
1654-0404 TRANSISTOR NPN SI TO*18 PO#360MW 28480 1654e0404 
185400404 TRANSISTOR NPN SI TO=18 PDs360MW 286480 1854°e0404 

185400404 TRANSISTOR NPN SI TO#18 PD&360MW 28480 1854-0404 
1855-0020 TRANSISTOR JeFET NeCHAN D=MODE TO=18 SI 28460 1855-0020 
1855-0020 TRANSYSTOR JeFET NeCHAN D=MODE TO"18 SI 28480 1855-0020 
18540404 TRANSISTOR NPN SI TO#18 POS360MW 28480 1865400404 
1854-20404 TRANSISTOR NPN SI TO#18 PD#360MW 28480 18S4e0404 

1853-0007 TRANSISTOR PNP 2N3251 SI T0518 PD#360mMW 04713 2Nn3251 

069808473 RESISTOR 3,358K .1% .1W F TC80eeS 07716 MARS, Tel6 
210003314 RESISTOR=TRMR 50 10% C SIDE*ADJ 17TRN 32997 3006P=1-500 
0698-8473 RESISTOR 3,358K ,1% .1W F TC80¢05 07716 MARS, Tel6 
0698-8475 RESISTOR 1,799K .1X IW F TCR0¢65 07716 MARS, Tel6 
075720290 RESISTOR 6,19K 1% ,125W F TC#0+=100 19701 MFUCI/B8=T 02619} oF 

0698-3156 RESISTOR 14,7K 1% ,125W F TC80%0100 24546 C401 /Bo T0014 7206 
210023313 RESISTOR=TRMR 100 10% C SIDE*ADJ 17@TRN 32997 3006Pejeo101 
0757-0465 RESISTOR 100K 1% ,125W F TC#0%=100 24546 Cool /BeT0el003eF 
0698=8473 RESISTOR 3,358K ,1% ,1W F TCB0¢e5 07716 MARS, Tel6 
210003314 RESISTOR=TRMR SO 10% C SIDE*ADJ 17°TRN 32997 3006P=12500 

069898474 RESISTOR 600 ,1% ,1W F TCB0+eS 07716 MARS, Tel6 
0698-8472 RESISTOR 2,653K .1% iW F TCB0+eS 07716 MARS, Tel6 
2100"3313 RESISTOReTRMR 100 10% C SIDESADJ 17eTRN 32997 3006Pej{={04 
075720438 RESISTOR S.i1K 1% ,125W F TC80%0100 24546 CUaj{ /BoT0eSi1 11 oF 
075720438 RESISTOR S.11K 1% ,125W F TCB0+-100 24546 Chal /BoT0eSiI11 oF 

075720438 RESISTOR S,11K 1% ,125W F TCB0+"100 24546 C4al/BoT09S1110F 
075720438 RESISTOR S.11K 1% .125W F TOs0+-100 24546 C4al/BmoT0SI11L oF 
075720465 RESISTOR 100K 1% ,125w F TC80+"100 24546 Choi /BoT01L003eF 
069898471 RESISTOR 1.,775K ,1% iW F TC20+eS 07716 MARS», Tel6 
0757"0442 RESISTOR 10K 1% ,125W F TC30%"100 24546 C4al/BeT0=1002=F 

075720465 RESISTOR 100K 1% ,125W F TCe0+*100 24546 C4al/BoT010030F 
210023314 RESISTOReTRMR SO 10% C SIDESADJ 17"TRN 32997 3006P=1-500 
0663-1065 RESISTOR 10M SX ,25wW FC TC8=900/41100 01121 CB1065 
210023103 RESISTOReTRMR 10K 10% C SIDE*ADJ 17=TRN 32997 3006P=10103 
069828476 RESISTOR 5,315K 1% .1W F TC20¢05 07716 MARS, Te16 

0698-8476 RESISTOR 5,315K ,1% ,1W F TCE0+"5 07716 MARS» Telé 
0698-8476 RESISTOR 5.315K .1% .1W F TC20¢e5 07716 MARS» Tele 
0698-3156 RESISTOR 14,7K 1% ,125W F TC#0+=100 24546 CUal /Bae T0147 2aF 
06983159 RESISTOR 26,1K 1% .125W F TC804"100 24546 C4al/BeT0=2b612oF 
0698=3159 RESISTOR 26,1K 1% .125W F TC20+"100 24546 C4al/BeT0e2b6120F 

0696=3158 RESISTOR 23.7K 1% ,125W F TC204"100 24546 C4el/8eT0e2372eF 
069823156 RESISTOR 14,7K 1% ,125W F TC804+=100 24546 C4al/BeT0o{ 47 20F 
075720465 RESISTOR 100K 1% .125W F TC80%"100 24546 C4al/BeT0910030F 
0757-20465 RESISTOR 100K 1% ,.125W F TC204"100 24546 C4=m1/BeT0°1003"F 
075720442 RESISTOR 10K 1% ,125w F TC20¢"100 24546 C4al/Be T0291 0020F 

0757-0442 RESISTOR 10K 1% ,125W F TC204"100 C4al/BoT0910020F 
07570442 RESISTOR 10K 1% ,125W F TC304100 24546 C4al/BeT0010020F 
075720280 RESISTOR 1K 1% ,125W F TCE0+"100 24546 C4al/BeT0“1001 =F 
0698-3156 RESISTOR 14,7K 1% ,125W F TC80+0100 24546 CUol/BeT0o14720F 
0696-3159 RESISTOR 26,1K 1% ,125w F TC#0+"100 24546 C4al/BeT02612=F 

0696-3158 RESISTOR 23.7K 1% ,125W F TC#04-100 24546 C4a1/BeT0e23720F 
069603156 RESISTOR 14,7K 1% ,125W F TC804"100 24546 C4al/BeT Oe 47 20F 
069823159 RESISTOR 26,1K 1% ,125W F TC#0+0100 24546 C4al/BeT0e26120F 
069863158 RESISTOR 23,7K 1% ,125W F TCE0¢e100 24546 C4a1/BeT 00237207 
0698=3156 RESISTOR 14,7K 1% ,125W F TC204¢=100 24546 C4al/beT0eL472eF 

24546 C4al Bel Oe 261 2aF 

24546 C4el/BeT0o23720F 
069823159 
069803158 

RESISTOR 26,1K 1% ,125W TCB0%=100 
RESISTOR 23,7K 1% ,125wW F TCE0+=100 

o3A 125VAC PC 28480 310121871 310101871 SWITCH=SL 4PDT2NS MINTR 

1251-0600 CONTACTeCONN U/WePOST=TYPE MALE DPSLDR 28480 1251-0600 
1251-0600 CONTACT@CONN U/WePOSTeTYPE MALE DPSLOR 28480 125120600 
125120600 CONTACT®CONN U/WePOST@TYPE MALE DPSLDR 28480 1251-0600 
1251-0600 CONTACTeCONN U/WePOSTeTYPE MALE DPSLOR 28480 125120600 
1251-0600 CONTACT@CONN U/WePOSTeTYPE MALE DPSLOR 26480 1251-0600 
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Table 6-2. Replaceable Parts (CHANGE A) 

Reference HP Part cae 

1251-0600 CONTACT@CONN U/WePOSTeTYPE MALE DPSLDR 1251°0600 
0360°0124 TERMINAL®@STUD SGL=PIN PRESS@MTG 03600124 
03600124 TERMINAL@STUD SGLePIN PRESS=MTG 0360°0124 
036020124 TERMINAL*STUD SGL=PIN PRESS=MTG 036020124 

18626-0261 Ic UA 744 OP AMP 1826-0261 
162600261 IC UA 741 OP AMP 182620261 
182020269 IC=DIGITAL SN7403N TTL QUAD 2 NAND SN7403N 
18201543 IC*DIGITAL CD40SOAY CMOS HEX 1 NON@INV CO40SO0AY 
162001124 IC@DIGITAL SN7433N TTL QUAD 2 NOR SN7433N 

190203139 DIODESZNR 8.25V 5X DO@7 PDE,4W TCB+,053% $Z 109390158 
1902-0556 DEOODEeZNR 20V SX DO91S PDSiIW TCB4,073% 1902°0556 

815920005 WIRE 22AWG W PVC 1X22 80C CUUMPER) 8159=0005 
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SERVICE SHEET 5 (CHANGE A) 

A5 SWEEP CONTROL ASSEMBLY, 
CIRCUIT DESCRIPTION 

General Description 

The A5 Sweep Control Assembly has two functions. The first is to supply band control signals to the FM, YTO 
Driver, and YTM Driver Assemblies. These control signals determine which band is ON at any given time. The sec- 
ond function is to condition the tuning voltage to become the Frequency Control Voltage for the YTO and YTM driv- 
ers. Ineach band, whether single or multiband, the drivers require a0 to 10V frequency control voltage input to sweep 
each band of frequencies. This is true, for example, whether Band | is being swept with only Band 1 selected or 
whether Band 1 is being swept as the 2 to 6.2 GHz range of the 2 to 18.6 GHz Sequential Band 4. In single band, a 
single sweep is generated for each 0 to 10V sweep input from the mainframe. However, in Band 4 or Sequential 
Sweep, there are three 0 to 10V sweep outputs from the A5 Assembly for each 0 to 10V sweep input from the 8620C 
Sweep Oscillator. 

Band Control Gates and Drives 

Static band turn-on logic signals are applied to the US NOR gates from the mainframe. The other inputs to the NOR 
gates are the dynamic sequential Band signals from the A6 Assembly. With Band 4 selected, the sequential band 
logic circuit in the A6 Assembly generates three gates: one for each band. The USA inputs are HI if Band 1 is selected 
or if Band 4 is selected and the sweep is sweeping the Band 1 frequency range. The +5 to OV TTL level change ap- 
plied to U4C is converted to a + 10 to OV level change and routed to the FM, YTM Driver and YTO Driver As- 
semblies. This level change ensures turn off of the FET switching on the following assemblies. USB output is LO 
with Band 2 selected or with Band 4 selected and the Band 2 range being swept. Similarly., NOR gate USC and driver 
U4A are the Band 3 control circuits. 

Single Band Operation 

When single bands are selected, the tuning voltage input becomes the frequency control voltage. With Bands 1, 2, or 
3 selected, Q10 is turned OFF and Q7 is ON. The tuning voltage is routed through Q7 and U2 to the A2 and A3 

Assemblies. 

The frequency control voltage amplifier U2 is a voltage follower and buffer amplifier stage. The single-band sweep 

driver Q10 is held OFF when not in Band 4 by the LO output of inverter USD. At the same time, the HI output from 

inverter Q11 turns the sequential-band sweep driver Q9 ON. This pulls the gate of Q8 to —20V turning it OFF. 

Sequential Sweep (Band 4) Operation 

The generation of three 0 to 10V sweeps to obtain the 2.0 to 18.6 GHz sequential output is accomplished as follows. 

When Band 4 is selected, a HI is applied to buffer inverter U3C. The circuits following cause the single band sweep 

driver Q10 to turn ON which opens a single band switch Q7; sequential band sweep driver Q9 is OFF and Q8 is 

allowed to conduct. The sweep input from the 8620C mainframe changes from the single 0-to-10V ramp to a 

multi-level, interrupted ramp at TP1. The sweep is applied to the noninverting input of U1. Ul is embedded in a feed- 

back circuit and the inverting input tracks closely the signal at A4TP1. Bands 1, 2, and 3 of the sequential sweep are 

generated as follows. 
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Sequential Sweep — Band 1 

The Band 4 Turn-On line applies a HI sequential sweep enable to the sequential sweep select gates U3D, U3B, and 
U3A. During the 0 to +2.530V ramp (Band | range), the A6 Stop Sweep Assembly generates a HI for Sequential 
Band | (output of A6 Assembly 6 GHz switch point comparator). The output of NAND gate U3D is LO which 
ensures that FET driver Q4 is OFF. With the gate open and tied to the source through the 100K ohm resistor R21, Q1 
will be ON. The other two FET drivers Q5 and Q6 receive a HI from NAND gates U3B and U3A respectively. This 
turns both drivers ON pulling the gates of Q2 and Q3 to —20V and turning them OFF. (The voltage dividers at the in- 
puts of Q4, 5, and 6 maintain a bias so the transistors are just OFF.) The gain and level shifting resistors switched in 
with QI ON, provide a 0-to-10V ramp output from U1. These resistors are R25, R19, and HI adjust R22. With the 
input to UI pin 3 set to +2.530V at TP1, R22 is adjusted for +10.00 at TP2. The frequency control voltage output to 
the YTO and YTM is the 0 to 10V Band | waveform at TP2. 

Sequential Sweep — Bands 2 and 3 

During Sequential Band 2, Q5 is OFF turning Q2 ON. This provides a new feedback circuit around U1. An offset is 
introduced through the voltage divider R9, R11, and adjusted by R10 (Band 2 B). The gain is set by R26, R12, and the 
equivalent impedance of the voltage divider. R13 (Band 2 A) is the gain control and adjusts the high-frequency end of 
the band. Due to the nature of the feedback scheme, there is some interaction between R10 (Band 2 B) and R13 
(Band 2 A). 

In Sequential Band 3, Q6 and Q3 provide the control. R2 (Band 3 B) is an offset control and adjusts the high- 
frequency end of the band. R7 (Band 3 A) adjusts the low end and thus the overlap between the high end of Band 2 and 
low end of Band 3. R2 (Band 3 B) and R7 (Band 3 A) also interact. 

Resistor R23 prevents the saturation of U1 (should QI, Q2, and Q3 be open simultaneously) by always providing - 
some feedback; however, it is large enough not to effect the operation of the circuit. The OFFSET adjust R24 elimi- 
nates the offset voltage common to operational amplifiers. Any offset may drift with temperature changes and affect 
the tuning voltage or accuracy of the circuit. 

Calibration/Normal Switch S1 

CAL/NORM switch SI substitutes the Band TURN ON signal from the mainframe for the sequential band signals 
from the A6 Assembly. The CAL position is used when aligning the sequential sweep offset and Gain adjustments 
(U1, QI-Q3). Without the CAL position, the A6 Assembly would switch bands each time the tuning voltage 
approached a band edge. By switching to CAL position and selecting Bands 1, 2, or 3 on the mainframe, the operator 
can set the frequency on the mainframe and adjust the corresponding LO and HI voltage at TP2. 

Supply Voltages 

The +11.75 volts and —20 volts are not available from the mainframe. These voltages are obtained using breakdown 
diodes VR1 and VR2. Breakdowndiode VRI, connected to +20V, produces +11.75V and VR2, connected to —40V, 
produces the —20V. The + 11.75V is used as a source voltage for the band control gates and drivers. 
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A5 

BAND 2 BAND 3 
CAL-NORM 

OFFSET SWITCH MP4 MP2 

TP2 TP3  TP4 

JUMPER 

Figure 8-22. A5 Sweep Control Assembly, Component Location (CHANGE A) 
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SIDE VIEW 

Ry. 

‘\ 
- -——— WIP1 
ee 

RF SECTION 
____ FRAME 

(SEE FIGURES 
6-2 AND 6-3.) 

W1 

A10A1 

A10MP1 

A10 

w4 
All 

A11MP1 

AllA1 

DCI 

W10 

AQSMP2 

Replacement Figure 8-44. RF Section, Major Assembly and Component Location (CHANGE B) 
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Al 

PIN HI ALC 
(PIN UPPER (UPPER POWER FUNCTION 
CLAMP) CLAMP) SWITCH 

LO 
SYMM (LO LEVEL 

(SYMMETRY); CLAMP) Ge GtFL FZ 

aS 

INSULATOR 
PAD 

O(a) 

GAIN 
SHAPING 

Figure 8-9. Al ALC Assembly, Component Locations (CHANGE C) 
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————_ MAIN ALC AMPLIFIER ——————+ 

G C13 
-8.5v 180 

Q12 

1855-0062 C14 (je ann 
D Ss + 

OV Ov 

Q10 
1855-0062 

ag 
1855-0062 

R64 
10K 

SYMMETRY 

RETRACE 
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—.07V 

a. 10V 

+20V 

PIN UPPER 
CLAMP fa 

——— FE EOV. 

— OV 

— RETRACE 

+17.9V 

as 
1854- 

Model 86290B 

are — RETRACE 

—— TF 0.9 

+1.3V 
eV, 

——= DRIVER —$— 

U1 
1826-0218 

Q 

JUMPER 

Figure 8-10, P/O Al ALC Assembly, Schematic (CHANGE C) 
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¥ag 
(LAMPHOUSING 
UNDERNEATH) 
(See Figure 6-2) 

Bo 

* yy 
(See. 

Figure 6-1) 

Figure 6-3. Front Panel Parts Identification (CHANGE F) 
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*p.1 (REF) 

nronre kere 
Add \e ee ee le 

D@ *4 

Figure 6-4. Rear Panel Parts Identification (CHANGE F) 
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Sofa] R4 R3 R2 

* Contact detail of the ALC switch S2 is given in Figure 8-1 near the beginning of this section. 

** Connectors J1 and J2 are mounted on rear panel as J9 and J10 for Option 004. 

Figure 8-29. Front Panel Component Locations (CHANGE F) 

FRONT PANEL 

Figure 8-31. Lamp Driver Assembly and Front Panel Schematic (CHANGE F’) 
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OPTION 004 

Figure 8-38. Rear Panel Component Location Opt. 004 (CHANGE F) 

REAR PANEL 

(58) SEE NOTE 3 ‘ 
| 
! 

| 

Figure 8-40. Rear Panel Wiring Diagram (CHANGE F) 
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Table 6-2. Replaceable Parts (CHANGE 1) 

Reference 
Designation 

HP Part Descrinti 
Number escription 

86290260016 

0160-0116 
018020116 
0180-0291 
016023448 
016023448 

016023491 - 
018020197 
018020197 
016023877 
016021745 

016020570 
016023879 
01800e1745 
018091746 
01604064 

BOARD ASSyY, STOP SwEEP 

CAPACITOR@FXD 6,8UF%=10% 35V0C TA 
CAPACITOR@FXD 6,8UF4=10% 35VDC TA 
CAPACTTOR@FXD 1UFe=10% 35V0C TA 
CAPACTTOR@FXD 
CAPACTTOR=FXD 

CAPACITOR@FXD 
CAPACITOR@FXD 2,2UF¢e10% 20VDC TA 
CAPACITOR@=FXD 2,2UF%e10% 20V0C TA 
CAPACI TOR@FXD 
CAPACITOR@=FXD 1,5UFe-10% 20vD0C TA 

CAPACITOR=FXO 
CAPACI TOR@F XD 
CAPACITOR®FXD 1,5UF%"10% 20VDC TA 
CAPACITOR@FXD 15UFee10% 20V0C TA 
CAPACITOR@FXD ,1UF #=20% SOWVOC CER 

1O00PF +-10% 1000WVDC CER 
1000PF ¢e10% 1000WVOC CER 

e47UF 220% SOWVDC CER 

100PF #=20% 200WVDC CER 

220PF +-20% 100WVDC CER 
eO1UF 220% 100WVOC CER 

Mfr Part Number 

86290260016 

150D0685x9035B2 
1500685x9035B2 
150D0105x9035A2 
0160°3448 
016023448 

016023491 
150D225x9020A2 
1500225x9020A2 
0160°3877 
150D0155x9020A2 

0160°0570 
016023879 
150D155x9020k2 
1500156x902062 
016024064 

0160-4084 CAPACITOR@=FXD ,1UF #@20% SOWVOC CER 016024084 

1901-0025 
191020016 
1901-0025 
1901-0025 
190120025 

OIODE=GEN PRP 100V 200MA D0e7 
DIODE*GE 60V 60NA 1US D0e7 
DIODEeGEN PRP 100V 200MA D027 
OIODE*GEN PRP 100V 200MA DO0e7 
DIODE=GEN PRP 100V 200MA DO0e7 

1901-0025 
191020016 
190120025 
1901°0025 
190120025 

190120025 
190120025 
190120025 
191020016 

DIODE=GEN PRP 100V 200MA D027 
OIODE=GEN PRP 100V 200MA 00e7 
DIODE=GEN PRP 100V 200MA D0#7 
DIODE=GE 60V 60NA 1U8 D0e7 

190120025 
190120025 
190120025 
1910°0016 

049020885 RELAYeREED 2A ,SA 250V CONT 24V=COIL R41 7603 

2500°28 
2500°28 

9140-0137 

9140=0137 
COTL=MLD 1MH 5X QB60 ,19DKX,44LG SRF S3MHZ 
COIL=MLD 1MH SX¥ Q860 ,190X,44LG SRF S3MHZ 

404000754 
4040°0754 

148020073 
146020073 

EXTRACTOR=PC BD BLU POLYC ,062eBD=THKNS 4040°0754 
EXTRACTOR=PC BD BLU POLYC ,062=BDeTHKNS 404020754 
PINSORIVE 0,250" LG OBD 
PINSORIVE 0,250" LG 080 

165420071 
1854-0071 
18540071 
18540071 
1654-0071 

1854-0071 
185420071 
185400071 
185460071 
165420071 

PDS300MW FTS200MHZ 
PDS300MW FTs200MHZ 
PDs300MW FT2200MHZ 
PD&300MW FTS200MHZ 

PDS300MW FT#200MHZ 

TRANSISTOR NPN 
TRANSISTOR NPN 
TRANSISTOR NPN 
TRANSISTOR NPN 
TRANSISTOR NPN 

1654°0071 
1854°0071 
1654-0071 
1854-007) 

185400071 
1654-0071 
1854-20071 
165420071 

TRANSISTOR NPN 
TRANSISTOR NPN 
TRANSISTOR NPN 
TRANSISTOR NPN 

POsS300MW FT&200MHZ 
POS300MW FT S200MHZ 
PDs300MW FT#200MHZ 
PDS300MW FTS200MHZ 

Col /be T0251 oF 
3006Pei-501 

Chol /BeT01 001 oF 

075720441 

2100°3123 
RESISTOR 8,25K 1% ,125W F TC80+"100 
RESISTOReTRMR 500 10% C SIDEeADJ 17°TRN 

075720280 
069603157 
075720438 

210023123 
0698-0084 
075720442 
069823453 
0696-3157 

075720470 
075720470 
075720459 
069803150 
0698=3150 

075720442 
075720465 
075720465 
0757-0438 
0683-1055 

075720442 
075720465 
075720442 
075720289 
07357-0442 

075720470 
075720470 
0757-0438 
069803153 
069893161 

RESISTOR 
RESISTOR 
RESISTOR 

RESISTOR=TRMR 500 10% C SIDE*ADJ 17°TRN 
RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 

RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 

RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 

RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 

RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 

1K 1% ,125w F TC#0+=100 
19,6K 1% ,125W F TC#0+-100 
S,11K 1% .125W F TC80+"100 

2015K 1% .125W F TCB0+"100 
10K 1% ,125w F TC#04¢"100 
196K 1% ,125W F TCB0%"100 
19,6K 1% ,125W F TCB04"100 

162K 1% .125W F TC80%"100 
162K 1% .125w F TC80+"100 
56,2K 1% ,125W F TCB0+9100 
2.37K 1% ,125W F TCB0+-100 
2.37K 1% .125W F TCB0+"100 

10K 1% ,125W F TC804"100 

100K 1% ,125W F TCB804"100 
100K 1% ,125W F TC804"100 
S.41K 1% ,125W F TC80"100 
iM 5% .25W FC TCs9800/4900 

10K 1% ,125W F TCs04%=100 
100K 1% ,125W F TC#e0+"100 
10K 1% .s25w F TC80+"100 
13.3K 1% .125W F TC80%"100 
10K 1% ,125w F TCe0+-100 

162K 1% ,125W F TCB0%"100 
162K 1% .125W F TC#0+"100 
S.11K 1% ,125W F TC#040100 
3,83K 1% .125W F TC80e-100 
38.3K 1% .125W F TC80+"100 

C4ol/b=oT021962=F 
Chol /BeT0mSiL19F 

3006P212501 
Cal /Bo-T0°215 19°F 
C4al/BaT001002F 
C4e1/BeT0919630F 
C4ai /boT091962oF 

CO0{/BeT0°j 623°F 
C4al/BoeT00j 623eF 
C4al/Ba=T0eS622°F 
C4al/B=T0S2371 OF 
C4al /BoT0S2371 OF 

C41 /Be T0091 002oF 
C401 /BeT091003eF 
C401 /BmoT01003oF 
Chol /BeT0eSII1 oF 
c61055 

C4ol/BeT091002=F 
C4ol/BoT0o1003=F 
Chol /BoT0e1002=F 
MF UCi/8eT0e13320F 
Chal /BoT001002=F 

C4ol /Be 0-1 b23-F 
C4el/8=-T091 623°F 
C4ol /Be TOSI LIF 
CUol/BoT0eSB31 MF 
C401 /boT0S38320F 
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Table 6-2. Replaceable Parts (CHANGE A) 

Reference 
Designation 

AORII 075720438 RESISTOR 5S,11K 1% ,125W F TC#0+=100 CHol /BaeT0HS1119F 

AGR32 075720440 RESISTOR 7.5K 1% .125W F TC#0+=100 C4ol/BoT0e75012F 

AOR33 075720438 RESISTOR 5.11K 1% ,125W F TC80+"100 CUol/BeT0eS1119F 

AOR3G 069897267 RESISTOR 19,6K 1% ,OSW F TCB80¢"100 C301 /8eT021 96206 

AGR3S 0696-3156 RESISTOR 14,7K 1% .125W F TCB0e=100 Cool /Be T0914 720F 

AOR36 078720442 RESISTOR 10K 1% .125W F TC80+"100 C4n1/BeT0°10029F 

AOR37 07572e0442 RESISTOR 10K 1% .125W F TC80+"100 C4eli/BeT091002eF 

AGR3B 0757=0442 RESISTOR 10K 1% .125W F TC#04°100 C401 /8eT0910022F 

AOR39 075720394 RESISTOR Si,i 1% .125W F TC#80+-100 C4al/BoT0eSIRIOF 

A6R4O 0698-7243 RESISTOR 1,.96K 1% .OSW F TC80¢="100 C301 /BeT0919619G 

AGTPI 125120600 CONTACT@CONN U/WePOST@TYPE MALE DPSLOR 125120600 

AoTPe2 1251-0600 CONTACT@CONN U/WePOST=TYPE MALE DPSLOR 1251-0600 

AOTPS 125120600 CONTACT@CONN U/W=POST@=TYPE MALE DPSLDR 1251-0600 

AGTPG 1251-0600 CONTACT@CONN U/WePOST=TYPE MALE DPSLOR 125120600 

AGTPS 1251-0600 CONTACT®©CONN U/WePOST=TYPE MALE DPSLOR 1251-20600 

AGTP6 1251-0600 CONTACT=CONN U/WePOSTeTYPE MALE DPSLDR 1251-0600 

AOTP7 125120600 CONTACT©CONN U/WePOSTeTYPE MALE OPSLDR 125120600 

AGTPS 125120600 CONTACT=CONN U/WePOSTeTYPE MALE OPSLDR 1251-0600 

AeTP9 1251-0600 CONTACT@CONN U/WePOSTeTYPE MALE DPSLOR 125120600 

A6TPIO 1251-0600 CONTACT®CONN U/WePOST=TYPE MALE DPSLDR 1251-0600 

AoU! 162020579 ICeDIGITAL SN74123N TTL OUAL SN74123N 

AoUe 182620026 IC LM 311 COMPARATOR LM311H 

A6U3 1826-0026 IC LM 311 COMPARATOR LM311H 

A6U4 1820-0579 ICeDIGITAL SN74123N TTL DUAL SN74123N 

AUS 18260092 Ic MC 1458 OP AMP 182620092 

A6U6 182020661 IC@DIGITAL 8N7432N TTL QUAD 2 OR SN7432N 

A6UT7 1820-0282 IC*DIGITAL SN7486N TTL QUAD 2 EXCL=OR SN7486N 

AoUs 1820°0579 ICeDIGITAL S8N74123N TTL DUAL SN74123N 

AGVRI 190203062 DIODE=ZNR 4,64V SX DOe7 POE,4W TCe~,023% cD 35610 
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SERVICE SHEET 6 (CHANGE 1) 

A6 STOP SWEEP ASSEMBLY, CIRCUIT DESCRIPTION 

General Description 

The purpose of the A6 Stop Sweep Assembly is to generate control signals 
for Band 4 Sequential Sweep operation. The control signals include logic 
signals for control in the plug-in and a stop pulse and sweep speed adjust 
control for the mainframe. The logic signals provide switching information 
to the A2 YTM and A3 YTO Drivers, and to the AS Sweep Control Assem- 
bly. The stop pulse occurs at 6.2 GHz and at 12.4 GHz during the 2 to 18.6 
GHz sweep. It is applied to the mainframe and causes the sweep oscillator 
to stop and wait for the YTO and YTM in the plug-in to switch and stabilize 
in the new RF range. The sweep speed adjust control reduces the Band 4 
sweep rate to approximately one-third that of the other bands. The A6 
Assembly contains other circuits for control of special conditions in single 
band and sequential band operation. The 40-msec Timer, together with the 

comparator and pulse generator circuits, provides a correction pulse that 
prevents tracking errors when using slow repetition rates. Blanking pulses 
are generated by the A6 Assembly each time the BAND selector is pressed 
on the mainframe. 

6.2 and 12.4 GHz Switch-Point Comparators and 
Stop Pulse Generators 

When Band 4 is selected, the frequency range from 2 to 18.6 GHz is gener- 
ated sequentially by a OV to 10V ramp from the 8620C mainframe. Control 
signals are required to stop the sweep ramp at two switch-points: 6.2 GHz 
and 12.4 GHz. By stopping the sweep ramp at the switch points, power and 
frequency gaps are avoided as the frequency is swept sequentially across 
three separate ranges. 

Also in sequential operation, fast sweep tracking between the YTO and 
YTM is necessary. To achieve this, the maximum rate of frequency change 
must be no greater than in single-band operation. Since the 2 to 18.6 GHz 
range is about three times wider than the other ranges, the maximum sweep 
rate is reduced by a factor of three when operating sequentially. These two 
operations are accomplished as follows. 

The two switch-point comparators consist of U3 and U2, the LO and HI re- 
ference potentiometers R2 and R6, and associated components. When 
Band 4 is selected, the Band 4 Turn On Line is HI and K1 energizes closing 
contacts 5 and 6. At the start of a sweep, the inputs at pin 3 of U2 and U3 are 
LO (OV) and both outputs are HI (+5V). U7C/U7D produces a LO at U7B 

pin 5. The output of U7B pin 6 is LO. When the sweep voltage at U3 pin 3 is 
equal to the reference voltage on pin 2 (+2.530V), the sweep is at the 6.2 
GHz switch-point and the U3 comparator changes state. The exclusive OR 
gates U7A and U7B also change states and a low-high transistion is applied 
to pins 2 and 9 of U4A and U4B respectively (U4 is a monostable multi- 
vibrator.) A low-high transition on the B input, when the CLR is HI and the 
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A input is LO, generates a pulse at 1Q (U4A pin 13). The pulse is 6 msec in 

duration, as established by C7 and R23, and is applied to the mainframe as 

a stop-sweep pulse. The leading edge of this pulse marks the point in time 

that the YTM and YTO begin switching from range | to range 2. (The CLR 

input is HI except during special conditions explained in the 40-msec Timer 

circuit.) After a 6 msec delay, the sweep input from the mainframe con- 

tinues to increase. At the 12.4 GHz switch-point, it equals the 6.265V re- 

ference voltage on U2 pin 2, and U2 changes state. Again the exclusive OR 

gates U7A and U7B change states and a high-low transition is applied to U4 

pins 2 and 9. With a HI on the B input (U4B pin 10) and the CLR HI, a pulse 

is generated at Q2 (U4B pin 5) with a high-low transistion input. The dura- 

tion of the pulse is 8 msec set by C8 and R24. The leading edge of this pulse 

marks the point in time that the YTM and YTO begin switching from range 

2 to range 3. Onretrace, U2 and U3 change to HI states as the sweep crosses 

through 6.265V first and then 2.530V. Although pulses are generated dur- 

ing retrace, they are blanked out in the mainframe and not present on the 

tuning voltage. 

Resistor A6RI1 provides feedback to modify the reference voltage at U3 

pin 2. It causes the reference voltage to decrease by approximately 320 mV. 

With the reference voltage at U3 pin 2 less than the sweep voltage at U3 pin 

3, the output of U3 will be held LO. If the reference voltage remained un- 

changed, any voltage drop on the sweep input during the dwell time could 

cause U3 to oscillate. Similar feedback is provided with A6R12 but the 

offset voltage is approximately 55 mV. The following test may be used to 

check R11 and the offset voltage. Select CW Mode and manually set the 

tuning voltage to zero. Check for +2.530V at A6TPS. Rotate the CW con- 

trol so the tuning voltage is above 2.530V. The voltage at TPS should drop 

to about 2.500V. A6TP4 is used to check R12; as the tuning voltage is 

adjusted below, then above + 6.265V. 

The positive 6 msec and 8 msec pulses are summed in OR gate U6A. The 

output of U6A is applied to the A8 Lamp Driver Assembly to disable the 

UNLEVELED lamp and is inverted by Q1 and applied to the mainframe as 

stop sweep pulses. The stop sweep pulses are inverted in the mainframe and 

used to gate open the path between the current source and the ramp integrator. 

Blanking Pulse Generators 

The pulse outputs from the blanking pulse generators U8A and U8B provide 

three functions: 1) The blanking pulses to the Al ALC Assembly produce 

maximum drive current into the modulator, the PIN diodes are full ON, 

and hence no RF Output. The blanking pulses are 4 msec and 6 msec in 

duration. The pulses are shorter than the stop pulses to ensure the RF is on 
before the ramp begins sweeping again. 2) The YIG-Tuned Multiplier 
Assembly requires a leading edge to indicate exactly when band switching 
occurs. This Kick Trigger generates an error signal in the YTM driver to 
compensate for YTM delay characteristics. 3) The positive pulses are ap- 
plied to OR gate U6B and routed to the rear panel SEQ SYNC connector J3. 
These pulses can be used as a timing signal for external equipment. 
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The blanking pulse generators U8A and U8B operate exactly as the stop 
pulse generators U4A and U4B; therefore, a low-high transistion produces 
a 4 msec pulse from U8A at the 6.2 GHz Switch-point, and a high-low 
transition produces a 6 msec pulse from U8B at the 12.4 GHz switch-point. 
The pulses are summed in OR gate U6D and provide the three functions 
described above. 

Sync Output 

The output from U6B is routed to J3 on the 86290B rear panel and to the 
mainframe rear panel PROGRAMMING connector. The outputs from 
U6B are blanking signals used by the HP 8410B Network analyzer. During 
a low-high transistion the RF is being turned OFF and the 8410B will not try 
to lock up. However, on the high-low transistion, RF comes ON and the 
analyzer initiates a search that continues until lock is achieved. One input to 
U6B is the sequential band blanking pulse occuring at each switch-point. 
The other input is the retrace blanking signal. 

Sequential Band Logic 

The Sequential Band Logic circuit initiates logic levels that indicate which 
band is to be enabled. For example, when the tuning voltage is in range 1 
(between OV and +2.530V), the logic level for Sequential Band 1 is HI. 

The logic levels for Sequential Bands 2 and 3 are LO. At the 6.2 GHz 
switch-point, range 2 is initiated: the logic level for Sequential Band 2 is HI 
and Bands 1 and 3 are LO. At the 12.4 GHz switch-point, range 3 is 
initiated with Band 3 HI and the other two bands LO. These logic levels are 
routed to AS Sweep Control Assembly to generate the Band 1, 2, and 3 
frequency control signals. These controls are then applied to the YTO and 
YTM drivers. The sequential band logic levels are generated as follows. 

The Output voltage level of switch-point comparator U3 becomes Sequen- 
tial Band | since the output is HI when the tuning voltage is in range 1 (OV 
to +2.530V). The output voltage of U2 is LO when the tuning voltage is in 
range 3 (+ 6.265V to 10.0V). The output of U2 is inverted by Q8 and the HI 
output is Sequential Band 3. To obtain the correct logic level for Band 2, a 
combination of the Band 1 and Band 3 logic is used as follows. The logic 
levels of Band 1 and Band 3 are applied to OR gate CR6 and CR7. When 
either input is HI, the input to inverter Q9 is HI. (The combination of CR6/7 
and Q9 form a dual-input NOR gate.) When the tuning voltage is OV the HI 

from U3 is applied to CR6 so Sequential Band 2 is LO. Sequential Band 2 is 
generated as the tuning voltage crosses the 6.2 GHz switch point, at which 
time Band 3 is LO and Band 1 changes to LO. With both CR6 and CR7 
cutoff, Q9 is OFF and the output is HI. At the 12.6 GHz switchpoint, Band 

3 applies a HI to CR7 turning Q9 ON. 

Comparator Summing 

During the selection of a new band at the mainframe, the YTO and YTM 

could cross points where they would track momentarily and cause a burst of 
power. Therefore, anytime the band lever is depressed on the mainframe, 
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the RF is turned OFF with a blanking pulse generated either by U8A or 

U8B. Operation is as follows. The Band | and Band 3 Turn ON signals are 

applied to an exclusive OR gate U7C. Anytime a band is changed, there 

will be level change on one of the two inputs. Since U7C is an exclusive 

OR, any change at an input will cause the output to change. Assuming nor- 

mal operation in Band 2, selecting Band 3 would change the Band 3 Turn 

On input to HI. The logic levels would change so the output of U7B would 

go LO. A high-low transition generates a 6-msec blanking pulse from U8B. 

If Band 1 had been selected initially, there would have been a LO output 

from U7B. A change at the band selector would have caused a low-high 

transition to generate a 4-msec blanking pulse by U8A. The blanking pulse 

widths differ in accordance with the different durations used for the stop 

pulses. 

Kick Trigger 

The Stop Pulse and Blanking Pulse Generator circuits U4 and U8 have a 

common connection to the output of U7B pin 6. Anytime a 6 msec stop 
pulse is generated by U4A, a 4 msec Kick Trigger is generator by U8A. 
Similarly, pulses occur simultaneously from U4B and U8B. These Kick 
Triggers are routed to the A2 YTM assembly to be used in the Sequential 
Compensation Driver circuit. Two different pulse widths are used because 
the delay compensation required by the YTM differs at the two switch- 
points. For example, to regain tracking once it is lost at 12.4 GHz requires 
more time than at 6.2 GHz. A 4-msec pulse is generated for Band 2 and a 
6-msec pulse for Band 3. 

40-msec Timer 

The YTO and YTM will track normally at fast or standard sweep repetition 
rates. However, should the time between sweep cycles exceed 40 msec, 

then the 40-msec Timer and accompanying logic produce a kick trigger to 
prevent tracking errors. The logic must first indicate when there is a long 
time between sweeps and then it must enable the right pulse generator. The 
40-msec Timer is enabled by either selecting Band 4 or the .1 to .01 second 
sweep time on the mainframe. These functions apply a HI to the base of Q5 
turning it ON and connecting the emitter of Q4 to ground. 

Operation of the 40-msec Timer and logic is as follows. The 40-msec 
Timer monitors the blanking line and starts timing each time there is a high- 
low transition; that is, each time a sweep-cycle begins. The blanking pulses 
are routed from the mainframe to inverter Q3. At the collector of Q3, the 

leading edge of the positive-going pulse is differentiated by C9/R33, 

inverted by Q4, and a negative pulse is applied to UIA pin 3. At repetition 

rates less than 40 msec, these pulses reset the UIA monostable to zero time. 

When the 40-msec Timer is reset in this way, the monostable generates a 
spike at UIA Q; however, this spike is bypassd to ground by C15, resulting 
in the small glitch at UIA Q Output. When the time between pulses is great- 
er than 40 msec, the time interval determined by R38 and Cl4 expires and 
the Q output goes HI. This output will remain HI until the next differen- 
tiated pulse arrives at U1 pin 3. 
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On a new sweep-cycle, sometime after the timer has expired (greater than 48 msec), the high-low transition of the differen- 
tiated pulse does not change the state of UIA Q, since it is already HI. However, on the low-high transition, the U1A timer 
is reset causing Q to go LO. This produces the transition required to trigger the UIB monostable. 

The Q output at UIB pin 12 is normally HI; it is connected to the CLR inputs of U8 and U4. When a high-low transition oc- 
curs at UIB pin 9, a negative pulse is generated at U1B pin 12 with the time duration set by Cll and R36. At the trailing edge 
of the pulse (the low-high transition), a pulse is generated by either U8A or USB. The monostable that is in the enabled 
State will supply the output pulse. U8A and U8B are enabled by the outputs from the switch point comparators and the com- 
parator summer U7B. The condition required for monostable U8A to generate a 4 msec pulse is met when Band 2 is 
selected or at the 6.2 GHz switch-point in Band 4. The 6 msec pulse from U8B is generated in all other conditions. The 
operation with Band 2 selected is as follows. 

With Band 2 selected and the time between sweeps greater than 40 msec, there is a HI at USA pin 2 (B input) and at U8B pin 
9 (A input). When an external or single trigger is applied, a low-high transition is routed from UIB pin 12 to the CLR inputs 
of U8A and U8B. A HI on the B input of U8A and a low-high transition on the CLR, generates a positive pulse at the Q 
output. There is no output from U8B since the A input is HI. When Band 3 is selected U8B generates the pulse, since there 
is a LO at U8B pin 9 when the CLR pulse is applied. Similarly, stop sweep pulses are generated by U4 in Band 4. 
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Figure 8-24. A6 Stop Sweep Assembly, Waveforms (CHANGE 1) 
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Table 8-7. Voltages for A6 Stop Sweep Assembly (1 of 3) (CHANGE 1) 
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Table 8 -7. Voltages for A6 Stop Sweep Assembly (2 of 3) (CHANGE 1) 
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Table 8-7. Voltages for A6 Stop Sweep Assembly (3 of 3) (CHANGE I) 
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Figure 8-25. A6 Stop Sweep Assembly Component Locations (CHANGE !) 
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Figure 8-34. AIOAI YTM Bias Control Assembly, Component Locations (CHANGE K) 
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SECTION VIII 
SERVICE 

8-1. INTRODUCTION 

8-2. This section provides information for trouble- 
shooting and repairing the Model 86290B RF Plug-In. 
This information includes timing waveforms, voltages, 
troubleshooting and functional block diagrams, sche- 
matic diagrams, circuit descriptions, and component 
locations illustrations. Schematic presentations in this 
manual show electrical circuit operation and are not 
intended to serve as wiring diagrams. 

8-3. ASSEMBLY SERVICE SHEETS 

8-4. The schematic diagrams and wiring interconnect 
diagrams in this section are arranged by service sheets. 
The service sheet numbers appear in the lower right- 
hand corner of the schematics (large boldface number 
above assembly number). Included in each service 
sheet is the schematic diagram, component location 
illustration, and circuit description. A list of ser- 
vice sheets cross-referenced to assemblies is given in 
Table 8-1. 

8-5. SAFETY 

8-6. The information, cautions, and warnings in this 
manual must be followed to ensure safe operation and 
to keep the instrument safe. SERVICE AND ADJUST- 
MENTS SHOULD BE PERFORMED ONLY BY 
QUALIFIED SERVICE PERSONNEL. 

8-7. Adjustment or repair of the opened instrument 
with the ac power connected should be avoided as much 
as possible but, when unavoidable, should be per- 
formed only by qualified service personnel who are 
aware of the hazard involved. 

8-8. Capacitors inside the instrument may still be 
charged even though the instrument has been discon- 
nected from its source of supply. 

WARNING 

Servicing this instrument often re- 
quires working with the instrument’s 

protective covers removed and ac 
power connected. Extreme caution 
should be exercised since energy 
available at many points in the instru- 
ment may, if contacted, result in per- 
sonal injury. 

WARNING § 

BEFORE SWITCHING THE INSTRU- 
MENT ON, ensure that all ac line 
powered devices connected to the 
instrument are connected to the pro- 
tective earth ground. 

WARNING 

With the ac power cable connected, 
the ac line voltage (115 or 230 Vac) is 
present at the terminals of main- 
frame power line assembly FL1 
(mounted on rear panel) and at the 
mainframe POWER switch, whether 
the POWER switch is on or off. With 
the top cover removed, these termi- 
nals are exposed and carry ac vol- 
tages capable of causing death. 

8-9. TROUBLESHOOTING 

8-10. ‘Troubleshooting of the 86290B RF Plug-In is 
accomplished with the use of troubleshooting and func- 
tional block diagrams, schematic diagrams, and circuit 

descriptions. Figures 8-5 and 8-6 are troubleshooting 
block diagrams for the RF Plug-In and Figure 8-7 is a 
simpler functional block diagram. Each service sheet 
contains the schematic diagram, circuit description, 

and parts location illustration for its designated assem- 
bly. Waveforms and dc voltages are included on each 
schematic diagram. These waveforms and voltages on 
the schematics are measured in Band 4 (Sequential 
Band) operation. Waveforms and dc voltages for Bands 
1, 2, and 3 are in Figures 8-8, 8-12, 8-16, 8-21, and 8-24 

and Tables 8-2 through 8-8. Conditions and control set- 
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tings used to obtain these waveforms and voltages are 
given in Figure 8-4. 

8-11. | There are several assemblies in the 86290B RF 
Plug-In which are matched with other assemblies, and 
are not separately replaceable. If one of these assem- 
blies fails, it and the assembly it is matched to must both 
be replaced. Assemblies that are not separately replace- 
able include: 

1. The A3 YTO Driver Assembly and the A9 YTO 
Assembly; also the A9AI is part of the A9 and not sepa- 
rately replaceable. 

2. The AllAl Assembly and the All Power Amp- 
lifier Assembly. 

3. The Al2Al YTM Heater Control Assembly and 
the Al2YTM Assembly. 

These assemblies which are not separately replaceable 
are noted in the replaceable parts list in Section VI of 
this manual. 

8-12. The +5V Regulator, U1, on the A11Al Assem- 

bly may be replaced in the event of failure. However, 
no further repair of the A11A1 Assembly should be at- 
tempted. Schematic diagram of the Al2A1 Assembly is 
provided only as an aid in troubleshooting. It is not in- 
tended to serve as a repair aid for the Al2A1 Assembly. 
If the Al2Al assembly is found to be defective, it 
should be replaced with its parent assembly A12 as 
noted in Paragraph 8-11 and in the Replaceable Parts 
List in Section VI. 

8-13. RECOMMENDED TEST EQUIPMENT 

8-14. Test equipment and accessories required to 
maintain the Model 86290B are listed in Table 1-4. If 
the equipment listed is not available, equipment that 
meets the minimum specifications shown may be 
substituted. 

8-15. REPAIR 

8-16. Band Indicator Lamp Replacement 

8-17. The procedure for replacing Band Indicator 
Lamps A8DS1-DS4 is described in Figure 3-13 as 
Operator’s Maintenance. 

8-2 
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8-18. Cleaning Switches 

8-19. The cleaning agent to be used on the switches is 
isopropyl alcohol, HP Part No. 8600-0755. Spray the 
alcohol into the switch and slide or rotate the switch 
back and forth. Repeat this procedure until the alcohol 
is evaporated. 

8-20. ALC Switch Contact Detail 

8-21. For the use as a service aid in troubleshooting, 
Figure 8-1 shows the contacts for the ALC switch S2. 

Figure 8-I. ALC Switch S2 Contact Detail 

8-22. Unleveled Lamp Removal 
and Replacement 

8-23. The procedure for replacing the UNLEVELED 
lamp DSI is described in Figure 8-2. Use the following 
procedure to test the UNLEVELED lamp: 

a. Connect DS1 cathode (short lead) to ground. 

b. Connect a 178-ohm resistor between DS1 anode 

and +5V; if the lamp is good, it should light. 

NOTE 

Be sure to use the 178-ohm resistor as 

the diode current must be limited to 

30 ma to prevent damaging a good 
LED. 
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8-24. RF Section Removal and Installation 

8-25. Removal and installation of the 86290B RF 
Section is shown and described in Figure 8-42. 

8-26. Parts Locations, Test Points, 
and Adjustments 

8-27. Figures 8-43 through 8-47 provide information 

Service 

and illustrations to aid in locating and identifying major 
assemblies and components for service and repair. Lo- 
cations of Test points and adjustments are shown here 
and in Section V, ADJUSTMENTS. 
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DSIMP1 
BLACK 

FRONT stor MOUNTING 
DS1 CLIP 
UNLEVELED igile: 1400-0560 
LAMP 

FRONT PANEL 1990-0325 

DSIMP2 

RETAINER 

0510-1166 

WHITE DOT 
SOLDER 
CONNECTIONS CATHODE 

DETAIL A 

REMOVAL PROCEDURE: 

Remove RF Plug-in from mainframe. 

Remove retainer ring holding DSI in mounting clip and slide over leads. 

Remove DSI from backside of front panel while pushing on DSI at front side of front panel. 

NOTE 

To facilitate removal, pull on the leads of DS1 with a pair of 
needilenose pliers. 

d. Unsolder anode and cathode leads. 

INSTALLATION PROCEDURE: 

a. Ensure that retainer ring is over leads before soldering. 

b. Connect (solder) white-red wire to anode (long lead) of DS1, and white-red-orange wire 
to cathode (short lead) of DSI. 

NOTE 

On some Light-Emitting Diodes (LED) the leads are the same 
length and the cathode is designated by a white dot. 

Push DSI into mounting clip until it snaps into place. 

Install retainer ring around mounting clip. 

Figure 8-2. UNLEVELED Lamp Removal and Replacement Procedure 
8-4 
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Table 8-1. Service Sheet Cross-Reference 

Al, A2, A3, A6, Figure 8-10 
A7, A8, Al0, 
A12A1, CRI and 
Front Panel 

Component Locations 

Figure 8-9 

Al, A2, A3, A4, 

A5, A6, A7, Al2, 

Front and Rear 

Panels 

Figure 8-14 Figures 8-11 
and 8-13 

Al, A2, A3, A4, 

A5, A7, AY, Front 

and Rear Panels 

Figure 8-18 Figure 8-15 
and 8-17 

Al, A2, A3, A4, 

AS, A7, A9, and 

Rear Panel 

Figure 8-20 Figure 8-19 

Al, A2, A3, A4, 

A5, A6, A7, and 
A8 

Figure 8-23 Figure 8-22 

Al, A2, A3, AS, 

A6, A7, A8, and 

Rear Panel 

Figure 8-26 Figure 8-25 

A7, A8, and Front 
and Rear Panels 

Figure 8-28 Figure 8-27 

A7, A8, DCI and 

Front Panel 

Figure 8-31 Figures 8-29 
and 8-30 

Al, A2, A7, AY, 
A10, A10A1, A11, 
Al2, and A12A1 

Figure 8-35 Figures 8-32, 
8-33, and 8-34 

A2, A7, AIOAI, 

A12, A12A1, and 
Rear Panel 

Figure 8-37 Figure 8-36 

Al, A7, A9, Al0, 

and Rear Panel 

Figure 8-40 Figures 8-38 
and 8-39 



' evr he { ta L i 
4 

i ‘ 

% 

i) Us 
4 eye * “ qe ; ; i ' ig i 

i ‘ wr 
‘ 

} 7 ' $j 4 7 
~ 

oe aimed 
wiih. J hatales 4 oh he win 9 eT ot ee ee aT eRe Rr ari 

vothbexf Piers aqemen | telnet : 
me te oni, toivesdighyly > foramen o a00b ths witedye his paleecs iy 

. : — Ct pata OY eet Fa thee 
r 7 b 

; w ve ea Bs rt ri Dihey: 

i , : 5 ; | au et mw, i A 
u 4 } 

: : reika ‘ Mit Vs vi : Coys 
wt 4 i Mi 1 

’ Aa 4 } a 

; vw j 4 : ’ 

1s)? aye : , 

i j ty 

. rie 
his v be 

‘i ' wea Pl rh 

; f A RE rtp ag De } 
iT vol’ i . 

My / ‘ ‘ 
H : finds ff y ig) 1 F 

‘ WAS 

, } i fl ‘-— ©) fl 4 y <8 

; : i *' 1a i LenS 
) 1 i 4q 7) iy ; ' ha: 

u! ae We: 
ve 7% oe iM y “at is va A } ‘ 

iy co % 4 7: ‘ 
k ' 

‘ mm, SO U 

, i 4 i yy. 

" yo ? ~ H ’ 

ie r ) 
Ny 

: 

: Py De 

iy i] j 

f & Fre at i ta) i 

"4 ve) , at 
fs ) ee ‘ : \ 7 4 hh ay 

! > i » ‘ va } 

E 1 . 

whe ‘ 
t bY i Ass 

1 t h Marte l 

\ ‘ . A snap . ne hid’: | 
Pan 

§ , ?? art Phas a LAR ! . 

He t - 
j y eI Le : 

i . ey f V4 wee 

] ' fa ; e if " 7 i 
a! 

{ i any ; a ; f th, 4 

, I j i au ie 
{ , 

{ 

j 

' ] és i * } ‘ A ' vi A \ i ' fi a 4 

Pad ‘ : 

: i € hap “ped: ") qubre i ae . fh f 

‘i an el err ea) ‘ery RE a tie dir La 2 

Py Co tcVeNS Pian Tee Bits) a a a witnhusetth 
ms . " ; \ P 

‘ ps rae oe efits Ce hy : mi W akg 

f Ae ie! ee ’ ve i 

; \ ae ee) Uy oe eee vide oi WER: is Deane Be lain eee pedi 

4 44 my 
j i 

a 

q oe f 



Model 86290B 
Service 

| 
| 

~*MENT REQUIRED: 
86290 

! Sweep Oscillator; Mamirame 75% 00 foo. ho es HP 8620C 
| EU ETSI Tia ag healer iy Moni hed malig) Gane t a) ered eth ap oe HP 86290B 
| DC Dieral: Voltmeter. (DVM) ee oe A lak HP 3456A 
f COSCTNOSCODE stare me Bigs te) meter Busine iiyins oh bea aelacnls ONS aR HP 1740A 

tenemos Oat seep ra ttatine aks calnree aes HP P/N 86290-60020 
| Extender Cable van aegis crane Chay etsy HP P/N 08620-60032 

PRINTED CIF LOZ PATE MUISTOR yesh coat hens tae ee ae eae 2 HP 8491B, Option 010 

Crystal Detector reer e tons esl ete «des _. . HP 8470B, Option 012 
FOS DIVICER ELODE tana lo Ba cee aos) Bola ies ae oben vs HP 10004D 

CWEMARTICE RopOutten 2c) toate as eae hod rs 8 ee 
si UB a) BN SS pane) ops Gores |e UP a eet ee ne ee 
PACD tame tes ie ee nae cle Pare shg sitet eile sitesi a Fe ele si AUTO 
TROT OT SHAUN 2 A Sn ee I aR A ea amr INT 

| SUITE SOND Sem reeti ee as ciu' a bene eke Unies te neat aiat eee a as 1-.01 

OSCILLOS( IMESSE COND Si VeImier a8 8 chs.) ee Be ated oie Fully clockwise 

| HHS Ow OF (fede Dane) r Stun es ere ee Rig et ae ae OFF 

DISPLAY BLANKING/OFF (rear'panel) 2... 2.285. ele. OFF 

RF BLANKING/OFF (rear panel) .......... RF BLANKING 

BRCM ERTS fee. in DEFo a) cteld ea Ol 182 U6l! rece. Bie Spe, 8: LR Nees) 8) 8. Oram Join peje) Cred Veh ciek ya) y ei) ee) 8 

> 16290B: 
| ONG CUTE ee ey eer eA, 

UMS Gaia? Rett erGl ceaeutel vat Ae) & lev iie: We vi6)%y le: ele ar 4 ibs Pe 1S re Fe fe, a Tee ela sb) Bley pie ish Sl oem ® 

POWERICE VEL hie oie 

SIO RE OM Reply eter yan tala waren aa oli OFF 
FM-NORM-PL (rear panel) ......... Napanee eae NORM 

| 

litions for waveforms and DC voltages on schematics are as follows: 

EQUIPMEN \ayeforms taken in Band 4, FULL SWEEP, SWEEP TIME 10 ms. 

»C Voltages are measured in CW mode, Band 4, CW MARKER pointer set to center of band 

Measure +5.000 Vdc at 8620C A2TPS). 

les noted within circuits are +10% tolerance. 

DUTPUT termination. 

Figure 8-4. Schematic Diagram Notes (3 of 3) 
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Model 86290B 

SCHEMATIC DIAGRAM NOTES 

86290B: 

Scr ae eee Maximum Leveled Power 
ES AB cock ote tok ae Peete A EE OFF 

Srey agate, <1 tee te Se NORM (Normal) 

PRINTED CIRCUIT BOARD 
ON EXTENDER 

DC DIGITAL VOLTMETER 

RF 
PLUG-IN 

CRYSTAL 
DETECTOR 

Test Setup for Waveforms and DC Voltages Shown on Schematics 

EQUIPMENT REQUIRED 

Sweep Oscillator Mainframe .................... HP 8620C 
RP Phapein ose oo Pa a ee ee HP 86290B 
DC Digital Voltmeter (DVM) .................... HP 3460B 

Oscilloscope’ soa. as ras a ea HP 182C/1801A/1820C 
Extender Board o's 532i cy c etd HP 86290-60020 
Extender Cable*® oon Ata c eek oe HP 08620-60032 

10-dB Attennator*®**) 0 0 Sos aerensee HP 8491B, Option 010 

Crystal Detector®**... 3.0 cede eee. HP 8470B, Option 012 
10:1 Divider Probe 

Part of Accessories Supplied (Figure 1-1). 

To mount the Al, A2, or A3 boards on the extender board, the RF Plug-in must be removed from 
the mainframe and connected to the extender cable. (See Figure 1-3 and Paragraph 2-20.) 

RF OUTPUT termination. 

Figure 8-3. General Information on Schematic Diagrams 

SCHEMATIC DIAGRAM NOTES 

For symbols not shown, refer to USA Standard Y32.2 — 1967 “Graphic 
Symbols for Electrical and Electronic Diagrams.” 

Logic Symbols used conform to MIL-STD-806B (Military Standard 
806B) “Graphic Symbols for Logic Diagrams.” 

Resistance is in ohms, capacitance is in picofarads, and inductance is in 
microhenries unless otherwise noted. 

Thermistor 

Asterisk denotes a factory-selected value. Value shown is typical. 
Capacitors may be omitted or resistors jumpered. 

Screwdriver adjustment Panel control 

Encloses front panel designations 

Encloses rear panel designation 

Circuit assembly borderline 

Other assembly borderline 

Heavy line with arrows indicates path and direction of main signal. 

Heavy dashed line with arrows indicates path and direction of main 
feedback. 

Wiper moves toward CW with clockwise rotation of control as viewed 
from shaft or knob. 

Numbers in stars on circuit assemblies show locations of test points. 

Encloses wire color code. Code used (MIL-STD-681) is the same as the 

resistor color code. First number identifies the base color, second 

number the wider stripe, and the third number identifies the narrower 

strip; e.g., 947 denotes white base, yellow wide stripe, violet narrow 
stripe. 

Light-emitting diode. 

Voltage regulator (breakdown diode). 

Denotes Field Effect transistor (FET) with N-type base. 

Figure 8-4. Schematic Diagram Notes (1 of 3) 

SCHEMATIC DIAGRAM NOTES 

Denotes FET with P-type base. 

Feed-through capacitor (shunt capacitor, commonly used for bypassing 
high frequency currents to chassis). 

Low Current Ground. 

High Current Ground. 

Frequency Reference Ground. 

Operational Amplifier (integrated circuit). 

Relays shown are in de-energized position. 

SCHEMATIC DIAGRAM NOTES 
VOLTAGES AND WAVEFORMS 

PRINTED CIRCUIT BOARD 
ON EXTENDER 

SWEEP Ikan 
OSCILLATOR Wer, 

RF 
PLUG-IN 

OUTPUT 

10-dB CRYSTAL 
ATTENUATOR DETECTOR 

OSCILLOSCOPE 

Figure 8-4. Schematic Diagram Notes (2 of 3) 

EQUIPMENT REQUIRED 

8620C: 

Sweep Oscillator Mainframe 
RF Plug-In 

DC Digital Voltmeter (DVM) 
Oscilloscope 
Extender Board 

Extender Cable 
10-dB Attenuator* 

Crystal Detector* 
10:1 Divider Probe 

CW MARKER pointer 

MARKERS . 

MODE 

TRIGGER 

TIME-SECONDS . 

TIME-SECONDS Vernier 

86290B: 

Conditions for waveforms and DC voltages on schematics are as follows: 

HP 8620C 

HP 86290B 
HP 3456A 

HP 1740A 
HP P/N 86290-60020 

HP P/N 08620-60032 

HP 8491B, Option 010 
HP 8470B, Option 012 

HP 10004D 

Center-scale 

OFF 

AUTO 

INT 

1-.01 

Fully clockwise 

Ik Hz SQ WV/OFF (rear panel) OFF 
DISPLAY BLANKING/OFF (rear panel) OFF 
RF BLANKING/OFF (rear panel) RF BLANKING 
LINE ; ON 

RF OUTPUT ON 
ALG, INT 
POWER LEVEL Maximum Specified Leveled Power 
SLOPE-OFF OFF 
FM-NORM.-PL (rear panel) NORM 

a. Waveforms taken in Band 4, FULL SWEEP, SWEEP TIME 10 ms 

b. DC Voltages are measured in CW mode, Band 4, CW MARKER pointer set to center of band 
(Measure +5.000 Vde at 8620C A2TPS) 

Voltages noted within circuits are + 10% tolerance 

* RF OUTPUT termination. 

Figure 8-4. Schematic Diagram Notes (3 of 3) 

Service 
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Model 86290B 

i 

st: 

is omc 

Sas ate 

PANEL LINEARITY 
COMPENSATION 

LOW PASS 
FILTER 

BAND 
CHANGE 

AMPLIFIER 
Q1 — Q3, U1 

BAND 2 CONTROL SEQUENTIAL 
COMPENSATION 

BAND 3 CONTROL DRIVER 
Q9g, Q10, U3, U4 

SR DIODE 
BIAS 

DRIVER 
Q5, Q6, Q11, U6 

ee el li 

REFERENCE 
RESISTOR 

R6 
AND 

YTO COIL 
DRIVER 

Service 

TO 

SHEET 2 

Figure 8-5. Troubleshooting Block Diagram (1 of 2) 
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Model 86290B 

ll é CW FILTER 

1 ] (21 FREQ REF 

FREQUENCY 
REFERENCE 

w3 [> 7| ee DRIVER 

i aa a are ee ee es ee = AT Motherboard (86290-60057) 5 Service 

| | AG Stop yee Assembly _ oe SS SE Sea [rz YIG-Tuned Multiplier Driver Assembly Be oF, co } 

| Ge] (jRCUR Da Sie, ans i aa a] ae a ae Tere xag | AB Sweep Control Assembly ashi Tz Pe. ae ; | FRONT | | 
| | 1, 7 GND i seat To ry a0 ae PANEL LINEARITY | , 4 132 i COMPENSATION | an 

| | | | i | 133 ie \ 04 ss 2 

: XA2 l i | ee - ane a | } eee 
| (4) SEQUENTIAL SWEEP BAND 1 151 Po 131 CONTROE - > : é ay 26 i YB) 

| BAND 2 ta USA — USC BAND 3 12 aie 5 | | TURNON | 30 >> 17, Low pass . 

| (3) 16 | BAND SAB ' 125 FILTER a c) 
COMPARATOR SEQUENTIAL SWEEP BAND 2 TURNON | < ; — - BAND 

3 6, 

| SUMMING SEQUENTIAL SWEEP BAND 3 17 H SEQ SWEEP \ 124 CHANGE | ; 

2s : H SEQ SWEEP FET 1 aaa AMPLIFIER ' 
| | | Py 28! 1 DRIVERS H ~6V TRACKING | 99 Q1—Q3,U1 
i 1 ; | | 12.4 GHz roy POS STOP SWEEP PULSE i Lote SELECT DRIVERS base RPESEr { 

TUNING VOLTAGE ———< SS a a ey CL —T 0 Sa SEQ BAND (2) ‘ \ TURNON| 29 Gana ERE LO Fred ‘ BAND 2 CONTROL SEQUENTIAL ol 

26 : ' ad ! |GnD oe MP i 

BANDE TURN OOO : Behl enrenae INVERTER za it SINGLE BAND al) so8%, 131 BAND 3 CONTROL Pala seattle a 

A ! GENERATOR i ST H ASK Q9, 010, U3, U4 | 
i 

BAND 3 TURN ON = =K ————— 40 mSEC 5; } F SR DIODE | 3 . 

on 1 TIMER \ SINGLE BAND mY 1 BIAS s rD) 
RF BLANKING 4 U1, Q2 ' SWITCH | on ' DRIVER 
(UNSWITCHED) 1 SEQ BAND { a7 ; a5, Q6, 011, U6 | H ' 06, 011, 

A t 6/12 GHz RF BLANKING/KICK TRIGGER . \34! SED RAND. | | 
1—.01 SEC GATE. ———X ee ! BLANKING I SW DRIVER ; h 

> H TIMER PULSE GEN ; i a9, a11 ' 123 | | 

lilieer I uae U2, U48 ' 1 ! DRIVER ih 

1 1 o \ SEQUENTIAL 35 | eel US 
(PELE H SWITCH ee = : 

I ie a 2.0 ~ 18.6 BLINKER 35 | a8 — cam 1 | 
5 ae 8 : 5 ee 2| BAND 4 TURN ON as S=== SYNC 25| tL oe be. See A\\) 22 } 

t OUTPUT ae. i= ne ae aa Se 
CW AND MANUAL GATE me = r Q4, U4c 26 f- XA5 cia pare 33. ¥ -XA2 

sano 2 Tuan ow ——2¢ | Pe eee a Se eee Pea cco? | i Boe 
ee \ Be ee et ee ne ae a = ae ey anes =a 

i) 

1 SEQUENTIAL SYNC ———K_ & = 

= 
fas 

 --— 
y STOP SWEEP PULSE en —- - Se ge | i TO 

\ 
RF BLANKING 3 i ea = SHEET 2 

(SWITCHED) Ce 36 \ mii I she @ 
RF MARKER = = 3 ek gis fem ae a. a 4 ¥ ‘ 3 

1 kHz SQWAVE eee o——— xas | #2 Y1G-Tused eile Doc Asem E a : 7 sh Ea = @B 
1 10 I cn, L as rc a a FREER ! 1a COMPENSATION REFEREN Tinea lta wl ons 

HIGH CURRENT GND —_2¢ 
Bue 1 F) Salles RESISTOR | 

<— Gi ; R6 | (ma BAND2, O2 AND 
) on) | BAND 3, 03 yrocon | | 

\ DRIVER 
pS as a aeld | 

— ' 

| XA4 i | | — YTOCOIL | 
1 vl 91 3 1a, LOW DRIVER j 

"| LO FREQ aes a | FILTER ee 
| Q1, Q3, FILTER 1 | | v8av REFERENCE 5, a6 LO FREQ FM 115 OFFSET OFFSET | 1 CRI cw 7 i* vay LO FREQ FM SUPPLE Le ee ees 

i) 13 —6V TRACKING OFFSET COMPENSATION 
| uaaall =< < oS OFFSET DRIVER 

ul 
1 1 It 

| i | 

SERIAL PREFIX: 17044 

Figure 8-5. Troubleshooting Block Diagram (1 of 2) 
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Model 86290B Service 

CR1 Detector DC1 Directional Coupler 

eat 
>10dBm 

wiop ml | wio 
RF 

OUTPUT 

Assembly ANZ) be Tuned Multiplier ol (ee 2.0 — 18.6 GHz 

HEATER i 
DRIVER HEATER THERMISTOR| | ! Teal 
Qi, Q2 | \ 1 RE \ 

{| 
! 1 QUT ! 

(tire 
| | 

OPTION 004 

\NSIENT 
ER VR1 

CONVERSION LOSS 
BAND 1 <7dB 
BAND 2 <10.5aB! 
BAND 3 <10.5aB! 

STEP 
RECOVERY 

DIODE 
AT13 dB Attenuator 

>20 dBm 

LOW 
PASS 

FILTER 

BAND 1 ~13.5dB 
BAND 2 ~15dB 
BAND 3 ~16.5dB 

| | 

Fv Com 

Ss 

oo 

= 
= 
a) = } 

AUX 
OUT 

Cees =] 
~ -10dBm 

met 
| 20- 6.2GHz 

| Figure 8-6. Troubleshooting Block Diagram (2 of 2) 
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Model 86290B 

FROM 
SHEET 1 

AT Motherboard Rear Panel 

+20V ' 
FREQ ——+—5 REFERENCE 
REF | RESISTOR 

Al ALC Assembly 

t 4 é ' 

gi? Wt V METER @——_« MODE SWITCHING POLARITY, PRE— 
' SWITCHING BUFFER SWITCH AMPLIFIER 
\ 014-017 U7 ang U3 

Front Panel 

POLARITY 
METER 

—- 

INT | EXT| MTR OFFSET 

H Q11, R50 
Gua MODE Nor | WHEN OPTION 004 

E FUNCTION 
| EXT INPUT IS : iy St SWITCH S1 
MOUNTED ON REAR ON 

| PANEL as J10 
SYMMETRY 

UPPER 
POWER 
CLAMP R10 

FEEDBACK 

fs 

— MAIN 
ALC 

AMPLIFIER 
# U2 

LO 
LEVEL 
CLAMP R7 

% % 

BLANKING 
AND SQUARE 
WAVE LOGIC 

AMPLIFIER 
U6 

COMPENSATION 
AMPLIFIER 
U4A, U4B 

LAMP REF 

REFERENCE 
UPPER 

LEVEL CLAMP 
DISABLE 
Q5, Q6 

S. 32 m2 a 

XAl 

MODULATOR 
DRIVER 
U1, Q2 

BIAS DISABLE 

P/O A7 Motherboard 

CR1 Detector DCI Directional Coupler 

| 
A12 YIG-Tuned Multiplier Assembly ANZ Asa 

BRIDGE 
AND 
MAIN 

AMPLIFIER 
ul 

TRANSIENT 
LIMITER VR1 

HEATER 
DRIVER 
Qi, a2 

HEATER ] THERMISTOR] | 

2 

YIG | 
FILTER : 

CONVERSION LOSS 
STEP BAND1 <7 dB 

I 

UNLEVELED 
LAMP 

REFERENCE 
R82, R83 

LAMP SENSE 

i= Front Panel a ] 

! | UNLEVELED 

UNLEVELED \ UNLEVELED AME 923 

CONTROL DRIVER U1 5, 06 

BAND 1 DISPLAY 

BAND 2 DISPLAY 

BAND 3 DISPLAY 

BAND 4 (SEQ) DISPLAY 

BIAS 
DISABLE 

<25 08 

Loss 

'a10 Coupler/ 
| Modulator Assembly 

INSERTION 

= 

RECOVERY | SAND 2 <10.508 
DIODE BAND 3 <10.5 a8! 

>20 dBm 

P2 PI 3. <1 dB INSERTION LOSS 
10d8m 

J2 | W10P1 
wi0 

W6P2 W6P1 jt J2 

\ POWER 
AMPL Te ; 

GAIN a ait BAND 1 ~13.5dB 
BAND 2 ~15aB 1 

BAND 3 ~16.5d8 3) 

AlIAl 

jd 
1 13 

; a 

ue 

46 
ee ee 

1 aux 1, me | gut | 29-626H. 
i 

~-10dBm 

OPTION 004 

AT13 dB Attenuator 

J2 

w7P2 a 
Ww —— WIP1 

eH So > 23. dBm 

WIP4 

<— +209 

, na 10V 
Bit 

Figure 8-6. Troubleshooting Block Diagram (2 of 2) 

8-11/8-12 



is de ie 

ey 
‘ a ee et on 

‘ v >] 

> “te a: 

wh 
7 is i: ie) 

-y aor ‘oP 1” A : 

Ans aR Ta 
| rey aR fs Ve 

F Hae i! 

; ‘ rat J f , j av j 

; nt nh 

ss. CRESS 
s ay A - Si i 

( t aay 

ne Goat 4 , y .) 
ead 4, 

a Fs ay f ® ; e : 7 a B4 

=a 

ny 

re ih 
ae 

Ne en oh ee 

} at neti edad mal ) , Pn oe 



Model 86290B 

Al 
Vc ARE 
| AMPLIFIER 

LAMP 

A8 
FRONT PANEL 

& 
| LAMP DRIVER 
| 
} | 

} 

| 

UNLEVELED 

DC1 
DIRECTIONAL 
COUPLER 

CR1 
DETECTOR 

Al2 
YIG TUNED 
MULTIPLIER 

(YTM) 

BIAS DISABLE 

AT1 
3 dB ATTENUATOR 

MODULATOR DRIVE 

All 
POWER 

AMPLIFIER 

A10 
COUPLER/ 

MODULATOR 

Ag 
YIG TUNED 
OSCILLATOR 

(YTO) 

Service 

RF OUTPUT 

2.0 — 18.6 GHz 

th | oe 
| RE ouT | 
bide [eee weed 

l 
. OPTION 004 

I 
l 

J6 

i AUX OUT 4 
(2.0 — 6.2 GHz | 

Figure 8-7. Functional Block Diagram 
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Model 86290B 
J10 862908 RF Plug-in Service 

iii <<< << id  —- ee —— -— — ————— Se Ee ae a 

Text) OPTION 004 INPUT, } 

J2 

CRI OCI 
DETECTOR DIRECTIONAL 

2.0 — 18.6 GHz 

8620C Mainframe 

! BANDS 1 — 4 TURN ON BAND 1 — 3 CONTROL TUNING CURRENT La! As ae Sain 

! Pate RF BLANKING/KICK TRIGGER DIODE BIAS YIG TUNED ee ea 

| TUNING VOLTAGE CONTROL FREQ CONTROL VOLTAGE sad a oe 
DRIVER OPTION 004 

| FM | 

SEQUENTIAL BIAS DISABLE 
BAND 

| EXT AM —_ | EXT AM = 
\ I 

——- Al ATI RF MARKER ~ sae (ate |e | BEA EE ALC 3 dB ATTENUATOR 
1 kHz SQ WAVE SS 1 kHz SQ WAVE ——>| AMPLIFIER | 

RF BLANKING ] 
RF BLANKING —_> (SWITCHED) ——> 

170.01 SEC GATE MODULATOR DRIVE 
at) | eect aes RF BLANKING/KICK TRIGGER 

1 SWEEP TIME ADJUST fl Gee 
AG UNLEVELED | OFFSET All CW AND MANUAL GATE ler. al ate VOLTAGES Ene POWER 

TUNING VOLTAGE arenes Clg AMPLIFIER 
es \ RF BLANKING 2.0 — 18.6 BLINKER 

(UNSWITCHED) ea AB 

TUNING VOLTAGE | Sp raNe : 

! } LAMP DRIVER ; 
\ STOP SWEEP PULSE 

a 

COUPLER/ costs 5 
BANDS 1 — 3 TURN ON MODULATOR | AUX OUT | 

(.20-82.GHs 5 
| 

A3 
YTO 

Boy ae a ee DRIVER TUNING CURRENT 
J4 A4 Ag 
i FM YIG TUNED 
{ 5 OSCILLATOR 

= FM COIL YT inert (YTO) 

1PM IS J5 
[Lejos H ASA | : 

\ 

FREQ | 
ARE 

8 
1 : oe 
| 4 SEQ ‘ 

| Arar Taek 

Figure 8-7. Functional Block Diagram 
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Model 86290B 

RETRACE 

OV 

—.07V 

1TP5 Band 1 

RETRACE 

OV 

—.07V _99v 

} 

ITP5 Band 2 

RETRACE 

| Lf RETRACE 

‘1TP5 Band 4 

Service 

Pare +.06V 
Lesa RETRACE 

OV 

A1TP6 Band 1 

or ee a RETRACE 

OV 

A1TP6 Band 2 

RETRACE 
OV 

A1TP6 Band 3 

errr UY +.06V 
aise RETRACE 

OV 

A1TP6 Band 4 

Figure 8-8. Al ALC Assembly, Waveforms (3:0F 3) 



SERVICE SHEET 1 

Ai ALC ASSEMBLY, CIRCUIT DESCRIPTION 

General Description 

The Al ALC Assembly contains circuitry to produce compensated, 
automatic leveling control of the RF SIGNAL OUTPUT. In the INTer- 
nal mode of operation, a portion of the output signal is coupled from the 
Directional Coupler DCI to the Detector CRI. The detector supplies a 
voltage to the ALC assembly: this voltage is proportional to the output 
signal and is amplified and compared with a reference signal. The differ- 
ence between these two signals is amplified and applied to the modulator 
as a control voltage. Compensation is added to the reference signal to 
correct for coupler/detector frequency-dependent variations. In the ALC 
assembly, a reference amplifier supplies a de reference voltage across 
the POWER LEVEL control R1. Modulation signals are also applied to 

the reference amplifier for modulating the RF Output. EXT AM square- 
wave or sine-wave modulation signals are available from the mainframe 
together with the 1k Hz square wave and RF markers. 

In ALC EXTernal leveling mode of operation, the power-related vol- 
tage, from an external detector, is connected to the front panel EXT 
INPUT connector. The signal is amplified through the ALC loop and 
routed to the Coupler/Modulator as in the INTernal mode. In MTR level- 
ing mode, this voltage is provided by a power meter. The power meter 
recorder output is connected to the front-panel EXT INPUT connector. 
The operating characteristics of the main ALC Amplifier U2 are mod- 
ified to compensate for the slower response of the power meter. 

Compensation Amplifier 

General. In the [NTernal mode only, a correction is added to the ALC 
loop to compensate for the Coupler/Detector errors. The compensation 
amplifier consists of an inverting operational amplifier U4A, a nonin- 
verting amplifier U4B, clamping diodes, slope and gain controls, and 
associated circuitry. The 1 V/GHz FREQuency REFerence ramp vol- 
tage is applied to the inputs of a dual operational amplifier U4. The ramp 
is sweeping between 2 and 18.6 GHz and, depending upon the value of 
the ramp voltage at a given frequency, an offset voltage is produced by 
both amplifiers. The outputs are routed through FET Q4 to the reference 
amplifier U6 pin 3. Q4 is conducting in INT mode with a ground applied 
to its gate from US pin 15. 

Amplifiers U4A and U4B. The | V/GHz ramp voltage is applied to 
the inverting input of U4A. At the output, a zero-crossing clamper CRI2 
passes only that portion of the waveform that is below ground. Depend- 
ing upon the setting of the offset potentiometer R42, the ramp sweeps 
from zero in a negative direction and emerges from zero at whatever fre- 
quency is set by the offset adjust R42. The 1 V/GHz ramp is also applied 
to the noninverting input of U4B. At the output, zero-crossing clamper 
CR8 passes only that portion of the waveform that is above ground. The 
point at which this positive-going ramp emerges from zero and begins to 
go positive is adjusted by offset R29. The resulting compensation ap- 
plied to U6 is a negative-going ramp that starts anywhere between 2 and 
18.6 GHz and also a positive-going ramp that starts anywhere between 2 
and 18.6 GHz. The combination of these two ramps provides the shapes 
necessary to compensate for the detector and coupler. 

The slope of the ramp is controlled by gain adjustments R36 and R55. 
These two adjustments, together with R27, form a voltage divider that 
determines what percent of the negative and positive ramps will be 
applied to the input of U6. If R36 is adjusted towards ground (R36 
shorted), the maximum percentage of the slope is applied to U6 and 
hence the largest slope. When R36 is adjusted to 200K ohms, there is a 
minimum percentage of the ramp and hence the smallest slope. The 
same operation, but with different polarity, applies to voltage-divider 
R55/R28. Diodes CR9 and CR13 are temperature-compensating diodes. 

The front-panel SLOPE control R3 provides additional compensation 
for high-frequency power losses in external RF cables. The Tuning 
Voltage is used as a frequency-reference voltage at one end of R3. At 
lower frequencies, the power is attenuated to provide a leveled RF 
output signal. In the OFF position, the wiper of R3 is grounded 
removing the attenuation. The resistor R12 isolates the source of Q4 and 
allows continued compensation from amplifier U4. 

Reference Amplifier 

General. The reference amplifier U6 provides a de reference voltage at 
one end of the POWER LEVEL control RI. This reference voltage sets 
the operating point of the ALC loop. In the absence of any modulation, 
R28 provides a constant offset voltage of approximately +2.4 volts at 
the output of U6. The +2.4V corresponds to a maximum unleveled 
power. Any positive-going modulating signal applied to U6 pin 2 is 
inverted and goes negative from the +2.4V reference offset. A voltage 
divider, at the other end of the POWER LEVEL, sets a voltage that 

corresponds to 0 dBm. The input to U6 pin 3 is the output of the 
compensation amplifier (INT mode) and SLOPE control compensation. 
The modulation signals from the mainframe; EXT AM, | kHz SQ 

WAVE, and RF MARKER, are summed into the inverting input. 

RF Blanking. The positive RF Blanking pulse is routed through CR2 to 
the YTM Bias Assembly Al2A1 and through CRI8 to the base of Ql 
driving the PIN diodes in the modulator to maximum attenuation. Also 
during the positive cycle, the Step Recovery Diode (SRD) in the YTM is 
disabled. 

Modulation Signal Inputs. The modulation inputs from the 8620C 
mainframe consist of the RF MARKER pulse, | kHz SQ WAVE, and 
EXT AM. Their action at the inverting input of U6 is as follows. A 
positive marker pulse is routed through CR4 to U6 pin 2 to amplitude 
modulate the RF output. The 1 kHz SQ WAVE at CRI is applied to U6 
pin 2 through R25. It is also applied directly to the ALC loop through 
CRI6 and R67 to the base of Ql. There is a choice of two modes of 
operation with the EXT AM input: nonlinear and linear mode. In 
nonlinear mode, the ALC Function Switch A1S1-4 is UP and AISI1-5 is 

DOWN. Diode CR7 is in series and the EXT AM modulation is applied 
directly to the ALC LOOP, through CRI16 and R67. Routing the signal 
directly into the ALC loop, in both EXT AM and 1 kHz SQ WAVE 
modulation, increased the ON/OFF ratio. With the ALC Function 
Switch A1S1-5 UP or with sine wave modulation ON the EXT AM is in 
linear mode; A1S1-4 is open and the EXT AM modulation is connected 

through R21 to the op-amp input. The combination of A1S1-4 UP and S1- 
5 DOWN allows a square wave to be applied directly to the modulator 
driver and to the reference circuit, whereas the sine wave modulation is 

applied only to the reference amplifier. Only one Modulation Mode 
should be selected at a time. With both switches UP, the modulation is, 
undefined; this mode has no known usefulness. 

Low Level Clamping. There are two levels of clamping; one is for the 
voltage source which sets the power reference, and the second is for the 
modulation signals. 

The lower power level is adjusted to 0 dBm by LO LEVEL CLAMP 
potentiometer R7. Since more current can flow through the voltage 
divider R6 and R7 than is required by the op-amp U6, a voltage source is 
formed by R6 and R7. The voltage set by R7 and applied to the cathode 
of CRS corresponds to the 0 dBm lower power level. Modulating signals 
with high amplitudes back-bias diode CRS and the second level of 
clamping takes over. Diode CRS also provides temperature 
compensation for Q3. 

Transistor Q3 is an emitter follower that provides clamping for high 
amplitudes of modulation. The emitter is connected to a voltage source 
set by VR3, R61, and R62. The SYM? jETRY potentiometer R60 sets the 
lower limit of closed-loop operation at a voltage that corresponds to 
about — 10 dBm. Below — 10 dBm, the loop opens to drive the modulator 
directly. If closed-loop operation is attempted below —10 dBm, the 
modulator saturates. The modulation coupled through the reference 
amplifier is clamped by Q3 at — 10 dBm; however, the 1 kHz SQ WAVE 
and EXT AM (nonlinear mode) are applied simultaneously direci’ 
the modulator driver for the required ON/OFF ratio. 

High Level Clamping. The high level clamping sets the upper power 
reference and is adjusted by UPPER POWER CLAMP potentiometer 
R10. A voltage divider is formed by R37, R10; and the POWER LEVEL 
control. When the POWER LEVEL control is fully clockwise (at the 

upper end), the ratio of R27 and RIO determines the clamped voltage 
level. Adjusting R10 sets the voltage for upper power clamping and is 
normally set at +13 dBm. CRS prevents nonlinear modulation from 
increasing the power above the high level set. Switching the ALC 
Function Switch S1-3 to the UP position, shorts out R37 and removes the 

upper power clamp. Also, in EXT and MTR modes, Q5 shorts out R37 
to remove this clamping. The mode switching in INT mode turns Q6 
ON, latching +10V to the gate of Q5, to hold Q5 OFF. 

Automatic Level Control (ALC) Loop Amplifier 

Mode Switching and Switching Buffer Amplifier. The ALC loop 
receives error signal inputs from either an internal coupler/detector (INT 
mode), external detector (EXT mode), or power meter (MTR mode). 
Mode Selection occurs when the ALC mode switch S2 provides either 
LO or HI inputs to a binary-to-decimal converter US. A ground or 0 volt 
ouput from US turns ON the N-channel FETs for the mode selected. In 
INT mode, FETs Q4, Q16, and Q10 turn ON; Q4 connects the compensa- 
tion amplifier ouput to the reference amplifier, Q16, switches the signal 
from Detector CRI to the inverting input of U7 (U7 gain is set by R8 and 
R23), and Q10 ensures that Q9 will be ON to bypass R65 so there is no 
reduction in the ALC loop gain. The FETs used by EXT and MTR mode 
switching are back biased in INT mode with —10V from the EXT and 
MTR outputs of US. 

In EXT mode, QIS5 is ON and couples the signal from the front-panel 
EXT INPUT connector J2 to U7. The signal path and gains are the same 
as in INT mode. The conduction of Q9 is variable depending upon the 
setting of ALC GAIN control R4. When Q9 is OFF (ALC GAIN fully 
counterclockwise), R65 decreases the loop gain by 10 dB. As the ALC 
GAIN control R4 is rotated clockwise, the resistance of Q9 changes and 

loop gain increases. In power meter (MTR) mode, FET Q14 and Q17 are 
ON to connect the error signal from a power meter, through an input fil- 
ter network of R16, Cl, and RIS (RIS provides an impedance match for 
the recorder output of the 432A power meter) into U7 which has approx- 
imately unity gain at de and increases to about twenty-six around 100 
Hz. This compensates for variations in the HP 432A Power Meter. 

U7 Output INT Signal Test. The mode switching does not open the 
input circuits to U7 but instead the FETs switch resistive dividers to the 
input. Therefore, with INT mode selector there is a path from the output 
of U7, through R20 and R14, to the EXT INPUT connector J2. The 
signal can be checked at J2 which is an inverted gain of the detector. 

Preamplification. In INT and EXT modes, the output of U7 is 
amplified by preamplifier U3 and applied to a summing junction at U2 
pin 2. Resistors R40 and R48 set the gain at two. In EXT and MTR 
modes, high voltage levels may be applied to U3. When the voltage 
output of U3 exceeds the —1.2V voltage drop across diodes CR10 and 
CR7, the gain of U3 changes to one tenth. This gain change is necessary, 
for example, during external leveling when using a power splitter. In 
this case, more detected signal is applied to the loop for a given power 
level. Without this gain change, the maximum reference voltage of 
+2.4V would correspond to a power level much less than the maximum 
output power of the 86290B. 

In MTR mode, Q13 is ON and routes the signal to the noninverting input 
of the preamplifier U3. Signals are now applied to both inputs. Pin 2 has 
a gain of two in the negative direction and pin 3 has a gain of four in the 
positive direction, so the ouput of U3 is a noninyerted gain of two. This 
maintains correct signal polarity through the ALC loop, since the 
polarity of the power meter is opposite to the detectors. 

Main ALC Amplifier. The point that controls the ALC loop is the 
summing junction at the inverting input of U2. Operation is as follows. 
For the ALC loop to operate correctly, the voltage at U3 pin 6 must be 
equal in value and opposite in polarity to the Reference Voltage. When 
the POWER LEVEL control R1 is rotated, the reference voltage level is 
changed. This causes U2 to drive more or less current into the modulator 
until U3 pin 6 is again equal to the reference voltage. The inverting input 
(pin 2) of U2 will always try to be at zero. Any change at the Reference 
Amplifier U6, due to modulation inputs for example, will cause U2 to 
change its drive current into the modulator. 

The diode CR4, in the feedback path of U2, clamps the output of the 
main ALC amplifier at —0.6V. Voltage regulator VR2 and diode CRI5 
clamps U2 output at about + 10V to keep the op-amp from saturating. 
Both the positive and negative output variations from U2 are clamped 
and gain limited. 

Compensation in INT and EXT is supplied by CR13. In MTR mode, QI2 
turns ON to add Cl4 in parallel with C13. This changes the feedback to 

compensate for the low response of the power meter. Also in MTR 
mode, QI1 is ON and adds an additional offset voltage for correct power 
meter operation. 

The output of U2 is routed through a gain control formed by R65, R64, 
Q9, and QIO0. If FET Q9 is OFF, R65 and R64 make up about a 3:1 vol- 

tage divider. This gives a 10-dB reduction in loop gain. If FET Q9 
is ON, so that the output of U2 bypasses R65, there is no reduction in 
loop gain. 

QI10 is ON when INT Mode is selected and latches a ground to the gate of 
Q9 turning it ON. However, with EXT or MTR mode selected, Q1O is 
open and the loop gain is determined by the front-panel ALC loop GAIN 
control R4. The ALC GAIN is adjusted between ground and — 10V and 
the voltage is applied to the voltage divider of R57 and R59. The GAIN 
PRESET adjust R59 sets the voltage divider so the ALC GAIN has 
optimum range. 

Diode CRI17 is protection for U2 and will open if the 1 kHz square wave 
or EXT AM modulation, applied directly into the ALC loop, should rise 
above the output potential of U2 which operates into load R65 until 
CRI6 is ON again. 

PIN UPPER CLAMP and (1. Emitter follower QI provides current 
gain and signal clamping. If the base voltage rises above 0.6V below the 
emitter potential, Ql turns OFF. The loop operating point is then 
determined by voltage divider R74, R75, R76, and R79. If the base 
drops below a diode drop of 0.6V, the ouput remains at the existing 
potential with a modification by the same voltage divider. Resistors R76 
and R79 also provide proper signal levels to U1 pin 3. 

Modulator Driver and Shaper. Modulator Driver Ul is a 
noninverting driver stage. Transistor Q2, in the feedback circuit, 
supplies additional current for driving the modulator. The voltage gain 
of the stage is two; determined by R84 and R80. If the output at the 
emitter of Q2 drops below —0.6V, CR19 turns ON. This connects RI in 
parallel with R80 and the gain increases to six. The loop is allowed to 
go to —4V to remove any residual insertion loss from the modulator. 
The negative polarity is essential to stop the self-rectification in the 
PIN diodes. 

As the output becomes positive, the loop gain also increases when Q7 
turns ON. Emitter follower Q8 is a voltage source for Q7. The GAIN 
SHAPING Potentiometer R71 at the base of Q8 sets the turn-on voltage 
of Q7. When the emitter of Q7 rises +0.6 volts above its base voltage, 

Q7 turns ON connecting R78 to ground. This increases the gain of the 
modulator driver to twelve. The gain of U1/Q2 varies between two and 
twelve determined by R70 and the setting of GAIN SHAPING adjust 
R71. This gain control compensates for gain reduction in the modulator 
at high drive levels. A 196-ohm resistor AIOAIRI on the YTM Bias 
Control Assembly provides the driving impedance for the modulator and 
protection in case of a Q2 collector-emitter short circuit. 

Supply Votages. The +5 volt supply is derived from the +20V 
supply by the voltage drop across VRI and resistor R9. VRI is a 5.11V 
zener diode with zero temperature drift. The voltage is produced here to 
obtain a more noise-free +5 volt supply. The +20V and — 10V are iso- 
lated by 31.6 ohm resistors. The voltages are bypassed at several places 
with 1.0 mF capacitors for noise filtering. 
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Table 8-2. Voltages for Al ALC Assembly (1 of 3) Table 8-2. Voltages for Al ALC Assembly (2 of 3) Table 8-2. Voltages for Al ALC Assembly (3 of 3) 

Voltages Voltages Voltages 

Band1 Band1 
Test Point (Vdc) Test Point (Vdc) 
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SERVICE SHEET 2 

A2 YTM DRIVER ASSEMBLY, CIRCUIT DESCRIPTION 

General Description 

The A2 YTM Driver Assembly provides the current to drive the YIG- 
Tuned Multiplier (YTM) tuning coil. Three circuits for each of the three 
bands provide compensation because of the inherent delays in the tuning 
coil. Other circuits compensate for transients developed at band-switch- 
points during the sequential sweep. The step recovery diode (SRD) bias 
driver circuit is contained on the YTM driver assembly. 

Band Change Amplifier 

The Band Change Amplifier U1 can operate in three different bands. The 
bands are selected by turning ON one of three transistors: QI, Q2, or Q3. 
With Band 1| selected, the band control gates and driver on the 86290B 
AS assembly provide OV to tum ON QI. Connected through QI] to the 
inverting input of Ul is a resistor network containing five resistance 
paths: four are inputs and one is a feedback resistor. The feedback 
resistor R20 is in parallel with R23 which is always in the circuit. The 
ZERO adjust R27 reduces the effect of temperature drifts in the 
operational amplifier U1. 

Frequency Control Voltage. The first of the four inputs is the 
frequency control voltage from the AS Sweep Control Assembly. This 0 
to 10 volt ramp provides tuning across the entire band. The adjustment 
RI peaks the power at the high frequency end of the band when the 
frequency control voltage is at 10 volts. In Band 1, RI adjusts the power 
at 6.2 GHz; in Band 2, R3 adjusts the power at 12.4 GHz, and in Band 3, 
RS adjusts the power at 18.6 GHz. 

+6.3V Offset Voltage. The +6.3V Offset input allows control of the 
power when the frequency control voltage is zero. The power at the low 
end or at 2.0 GHz is adjusted with R2 in Band 1; in Band 2, the power at 
6.2 GHz is adjusted with R4; and in Band 3, R6 adjusts at 12.4 GHz. 

LO Frequency FM. The LO Frequency FM input allows low 
frequency FM up to 500 Hz. With this input, the sweeper is capable of a 
wider frequency deviation than would be possible with only a signal 
applied to the FM coil of the oscillator. This same LO Frequency FM is 
applied to the YIG-Tuned Oscillator (YTO) so the YTO and YTM track 
over a wide range in FM operation. 

— 6V Tracking Offset Voltage. The —6V Tracking Offset input from 
the A3 YTO Driver Assembly is derived from the +20V Freq Ref. If the 
+20 Frequency-reference voltage should change value, the tracking 
offset provides an equal and opposite voltage change. The net result 
would be no noticeable voltage change across the reference resistor R5 
on the rear panel. 

PEAK Tracking Adjust 

The front-panel PEAK control R2 provides a + or — offset to optimize 
the pass band of the YTM for maximum power. 

Delay Compensation Driver 

The Delay Compensation Driver USA and USB is a pair of ac coupled 
amplifiers whose input is the frequency control voltage. Their function 
is to produce an exponential waveform. For each sweep cycle of the 
frequency control voltage, the delay compensation amplifiers produce 
repetitive exponential waveforms. The waveforms are adjustable. The t 
adjustments, ts R25 and to R26, control the time constants and the M ad- 

justments, Ms R31 and Mo R32, adjust the magnitude (amplitude) of the 
exponential waveforms. The waveforms are coupled to the 
noninverting input of Ul. The junction of Ul pin 3 and R24 produces a 
pseudosumming node. A voltage divider, made up of R24 and either 
R34 or R35, divides the voltage so only a very small signal is at U1 pin 3. 
This causes pin 2 to follow the exponential waveform exactly since all 
inputs are fixed to a given voltage at any one time. Since pin 2 follows 
pin 3, a small exponential waveform is superimposed on the sweep 
output at Ul pin 6. This compensation offsets the inherent delays 
existing in the magnet of the YIG-Tuned Multiplier Al2. 

YTM Driver 

The YTM Driver circuit consists of an operational amplifier U2 fol- 
lowed by three transistors: Q7, Q8, and rear-panel mounted QI. These 
three transistors are connected in a quasi-darlington configuration and 
together form an emitter follower. The base of this emitter follower is 
the base of Q8 and the collector is the collector of Ql. This circuit pro- 
vides the current to drive the YTM tuning coil. 

For a given voltage at the band change amplifier output, TP2, the 
collector of Ql, TP4, follows that voltage. Therefore, for a specific 

voltage at TP2 there will be a specific tuning-coil current. The purpose 
for using the triple-of-transistors is to provide very low leakage currents. 
All drive current for the tuning-coil current must flow through QI and 
the rear-panel mounted frequency-reference resistor RS. The only 

sources of leakage current from RS are from the bias voltages for U2 pin 
2 and the base of Q8. However, these two current drains are negligible 
when compared to the 0.25A peak current through the tuning coil. Since 
these leakage currents are low, a good relationship is obtained between 
voltage at TP4 and the current through the YTM tuning coil. This 
provides a high-impedance, constant-current source and the tuning coil 
can be driven by a tunable current regardless of the voltage on the tuning 
coil. Current in the YTM tuning coil is sensed at rear-panel resistor RS 
applied as a negative-feedback voltage to U2 pin 2. 

Tuning Coil Non-Linearity Compensation. Because the tuning- 
coil current vs frequency is non-linear, resistance is removed or added in 
parallel with RS to modify the current through the tuning coil. The 
resistor pairs R77/80, R76/79, and R73/74 form voltage dividers to set 
the forward or reverse biasing voltage for CR2, CR4, and CRS. The 
voltage ramp at TP4 (YTM REF) provides the bias potential to switch in 
or out the required resistor pairs at certain frequencies in the YTM 
spectrum. 

The factory-selected resistors, A2R60 and R65, compensate for the 

differences in tuning characteristics between YTM Assemblies. They 
provide a coarse trimming action between the voltage at TP2 and the 
current through the coil and, therefore, are a coarse version of the HI and 
LO adjustments in the Band Change Amplifier. The resistors are 
selected to establish the center of the range of operation for the HI and 
LO adjustments. 

Band Three Sweep Compensation. The network of R57 and C4 
provides an ac coupled impedance across the frequency-reference 
resistor RS. As the ramp sweeps in Band 3, the conduction of FET Q4 is 
adjusted by A2RS5S to begin when the source is approximately 2 volts 
more positive than the gate. This point occurs at approximately 15 GHz 
or at mid range of Band 3. The FET turns ON gradually and reaches 
maximum conduction when the ramp is maximum negative. The RC 
network exponentially changes the slope of the waveform at TP4 to 
modify the current through the YTM tuning coil. This compensation is 
switched in only while sweeping above certain frequencies in Band 3 
because of additional delays in the YTM magnet at higher frequencies. 
The COMP MAG adjust A2RS57 sets the amplitude of the compensation 
and the COMP BREAK POINT adjust A2R5S sets the point at which Q4 
begins conduction. These controls are final adjustments in Band 3 for 
maximum power. 

Fly-Back Voltage Protection Circuit. Breakdown diode VR1 and 
diode CR3 provide fly-back voltage limiting at approximately —88 
volts. During fly-back (retrace) or during band changes in Band 4 
(sequential sweep) negative spikes of voltage are generated. These are 
limited to —88V by VRI and CR2 connected to —40V. 

Sequential Compensation Driver 

Introduction. The prior explanations for delay compensation and 
offset voltages explained compensation for YTM delay characteristics 
only in single-band operation. In sequential sweep (Band 4), the YTM 
delay would require different delay compensation. To preclude adding 
additional compensation circuits for sequential sweep, the Sequential 
Compensation Driver provides in Band 4 a means of simulating single- 
band operation. In single band, for example Band 2, the ramp sweeps 
“up” in frequency and when the retrace occurs, it sweeps “down” the 
frequency. The YTM characteristics require this “up” and “down” 
excursion so the ramp always begins sweeping the frequency of the 
YTM from the same direction. However, in sequential sweep the ramp 
sweeps Band 2 and instead of a retrace there is a dwell time for 8 msec. 

During this dwell time, two actions occur; the YTM is transferred into 

Band 3 but there is no sweep ramp as yet, and a pulse is generated that 
causes an action to simulate single-band retrace. The operation is 
as follows. 

Adding Band 4 YTM Delay Compensation. The integrated circuit 
U4 contains two monostable multivibrators and associated gating 
circuits. With Band 4 elected, a Kick Trigger is generated as the switch- 
point occurs at the end of Band 2. With the YTM now in Band 3, 
multivibrator U4B is operating and the output pulse turns ON Q10. The 
pulse is adjusted between 3 to 4 ms by A2R67. With Q10 conducting, the 
—10V is connected to the base of Q8. The — 10V overrides any action 
occuring at the base of Q8 and tunes the YTM for a momentary increase 
in frequency. The retrace transition back to the dwell time sets the YTM 
for the sweep of Band 3. The operation during the band switch between 
Bands | and 2 is similar except the multivibrator U4A turns ON Q9 and 
the pulse is 1 to 2 ms adjusted by A2R68. 

TIME 2 and TIME 3 Adjustments. The TIME 2 and TIME 3 
adjustments are adjusted after all compensation has been made in the 
single bands. The TIME 3 potentiometer A2R67 adjusts the width of the 
multivibrator pulse to obtain the light delay characteristics on the retrace 
that corresponds to the same delay characteristics that existed in single 
sweep. Adjusting the width of the pulse adjusts its peak and thereby sets 
the maximum frequency it tunes the YTM to. 

Diode Bias Driver 

The purpose of the diode bias driver is to provide, at a given frequency, a 
given current through the Step Recovery Diode (SRD) in the YIG-Tuned 
Multiplier Al2. The inputs to U6B pin 6 determine the polarity of the 
offset voltage. The amplitude of the offset voltage is adjusted in Bands 2 
and 3 to optimize the SRD operation for a specific harmonic. Operation 
is as follows. 

The freqency control voltage is applied to the inverting input of 
amplifier U6A. The amplifier converts the positive-going 0V to 10V 
ramp to a OV to —5V negative ramp. The negative ramp is applied to the 
source of Q6 through R37, and to the sources of QI1 (Band 2) and Q5 
(Band 3). In Bands 2 and 3, HI BIAS and LO BIAS adjustments control 

the amplitude of the negative ramp. The outputs of the three FETs Q5, 

Q6, and QI are applied to U6B. First there is a constant positive offset 
voltage established by R46. There are two ramp inputs: a positive ramp 
from the frequency control voltage and the negative ramp from the out- 
put of either QS, Q6 or QII. A negative offset voltage is also coupled 
through either QS or QI1. 

Band 1 Description. In Band 1, the SRD needs a negative voltage to 
turn ON the multiplier. This voltage is between —6V and —7V 
measured at TPS. The positive-going frequency control ramp cancels 
the negative-going ramp voltage from Q6. The remaining voltage is the 
positive offset due to R46. R37 is selected for minimum slope at TP5 
after the two ramp voltages cancel. 

Band 2 and Band 3 Description. The operation of the Diode Bias 
Driver in Band 2 and Band 3 are the same, except for the adjustments 
used; therefore, only Band 2 operation is explained here. In Band 2, the 
HI BIAS and LO BIAS potentiometers, R38 and R39 respectively, are 
adjusted to optimize the diode bias so the SRD will be rich in second 
harmonics. At the same time, the first and third harmonics will be 
minimized. (Also the YIG Filter, at the output of the step recovery 
diode, passes the second harmonics while rejecting the first and third 
harmonics.) The Band 2 LO BIAS potentiometer R39 is adjusted at the 
beginning of the band. It provides a negative-voltage offset to counteract 
the +20V from R46. Depending on how R339 is adjusted, there is either a 
negative or a positive offset voltage at U6B pin 6 as Band 2 begins 
sweeping. As Band 2 is swept, there are two slopes applied to U6B pin 6: 
the positive frequency control voltage through R36, and the negative 
ramp from Q11. Band 2 HI potentiometer R38 is adjusted to cancel the 
slope (ramp) from R36 or it is adjusted so the amplitude of the negative 
ramp is either higher or lower than the slope from R36. The diode bias 
output from U6B is a changing negative or positive voltage as the YTM 
is tuned across the band. With optimum diode bias voltage, at any given 
frequency there is an optimum current through the SRD. The HI BIAS 
and LO BIAS controls are adjusted for maximum power at the high and 
low ends of Band 2. 

Service 
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Figure 8-1]. A2 YTM Driver Assembly, Component Locations 
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Figure 8-I2. A2 YTM Driver Assembly, Waveforms (1 of 3) 
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Figure 8-I2. A2 YTM Driver Assembly, Waveforms (2 of 3) 
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Figure 8-12. A2 YTM Driver Assembly, Waveforms (3 of 3) 
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Table 8-3. Voltages for A2 YTM Driver Assembly (3 of 3) 

Band 1 Band2 Band3 
Test Point (Vdc) (Vdc) (Vdc) 

U5A-1 
U5A-2 
U5A3 

ee i ei) 

U5B-6 
U5B-7 

U6A-1 2 
U6A-2 0 
U6A-3 0 

U6B-5 0 0 
U6B-6 0 0 
U6B-7 6. {\- 
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Table 8-3. Voltages for A2 YTM Driver Assembly (1 of 3) Table 8-3. Voltages for A2 YTM Driver Assembly (2 of 3) Table 8-3. Voltages for A2 YTM Driver Assembly (3 of 3) () 

Voltages Voltages Voltages 
T 

Band 1 Band2 Band3 
Test Point Test Point Test Point (Vdc) (Vdc) (Vdc) 

U5A-1 0 0 0 
U5A-2 0 0) 0 
U5A3 0 0 0 

U5B-5 0 0 0 
U5B-6 0 0 0 
U5B-7 0 0 0) 

U6A-1 = SAAS = 20 
U6A-2 0 0) 0 
U6A-3 0 0 0 

~ = 
U6B-5 0 0 0 
U6B-6 0 0 0 
U6B-7 = 6:3 + 1.0 + 1.4 

++ ]+4+]++4+]+ 

0. 
3. 
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0. 
0 
0 
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0. 
0 
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ee 
Ls} So Ow 
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SERVICE SHEET 3 

A3 YTO DRIVER ASSEMBLY, CIRCUIT DESCRIPTION 

General Description 

The A3 YTO Driver Assembly has three major functions: 1) to control 
the frequency of the YTO by driving the required current through the 
tuning coil, 2) to provide a —0.6V offset voltage for use by both the 
YTO and YTM YIG Driver Band Change Amplifiers, and 3) to provide 

the rear-panel 1 V/GHz Frequency Reference output. 

The input to the YIG Driver circuit is a 0 to 10V frequency control-vol- 
tage (FCV) from the AS SWEEP CONTROL Assembly. The Band 
Change Amplifier U2 receives the FCV, amplifies it, and inverts it to a 
negative going ramp. The amplitude of the ramp will be determined by 
which band is selected. Selecting different bands changes the gain by 
switching the input resistance and the feedback resistance of U2. 

The delay compensation signals developed by U4A and U4B are sum- 
med with the FCV at U2. The delay signal amplitude or shape will 
depend on which band is selected, as again the input and feedback 
resistances for both U4A and U4B are switched as the different bands 
are selected. 

The Current Driver U3A, rear-panel-mounted Reference Resistor R2, 

+20V FREQUENCY REFERENCE, plus the voltage applied to U3A 
determines the current in the YTO tuning coil. 

Offset Voltage Driver 

The —6.0V tracking offset voltage is referenced to the +20V FRE- 
QUENCY REFERENCE voltage. The output is inversely proportional 
to the +20V FREQUENCY REFERENCE voltage. This is used as a 
correction voltage to maintain frequency accuracy independent of the 
+20V FREQUENCY REFERENCE voltage. Any change in the level of 
the +20V FREQUENCY REFERENCE voltage applied to the refer- 
ence resistor would normally cause a current change in the YTO YIG 

coil; however, the —6.0V corrects for any change in the +20V FRE- 
QUENCY REFERENCE voltage to maintain a constant current through 
the YIG coil. 

When the different bands are selected, the feedback, input, and offset 

resistances are also selected. The Frequency Control Voltage is a 0 to 
+10V positive going ramp for full-band sweep. The ramp is summed 
with the two offset voltages, +6.3V and —6.0V. The +6.3¥V is derived 
from the +20V with a 6.3V zener diode VRI and is also used on the 
A2YTM Driver Assembly. The —6.0V is a nominal voltage that is refer- 
enced to the +20V FREQUENCY REFERENCE voltage and is also 

used on the A2YTM Driver Assembly. 

YTO Current Driver 

The YTO Current Driver circuit consists of U3A, a voltage follower 
amplifier, Q5, Q4, chassis-mounted Q2, and R2, the 155 ohm Reference 
Resistor. Transistors Q5 and Q4 are in the feedback path and provide 

drive current for Q2. The voltage at TP4 is the same as that applied at the 
non-inverting input of U3A. Therefore, as the input voltage changes, the 
current through the reference resistor must change to maintain voltage at 

TP4 equal to input voltage. 

Resistor R59 shunts the Reference Resistor and is factory-selected to 
coarse set the frequency. It is used to compensate for the tuning sensitiv- 
ity variations between YTOs. Resistors R46 through R49 are also fac- 
tory-selected to compensate for non-linearity in the YIG tuning coils. 
The actual values used for each instrument are recorded on a label on the 
RF casting. The A9 YTO Assembly and the A3 YTO Driver Assembly 
must be replaced together. Should one of them fail, a new label is sup- 
plied with the replacement assemblies and should be placed on the RF 
casting. The correct resistors are installed in the new A3 YTO Driver 

Assembly. 

A 196K ohm resistor in parallel with the YIG tuning coil is used to damp 
out ringing. Diodes VR2 and CR3 are used to protect the drive transistor 
from the large back EMF from the tuning coil. Capacitor C10 is con- 
nected in parallel with the YIG coil when CW or MANUAL sweep is 

selected as a filter to reduce residual FM. 

Delay Compensation 

For each op-amp, there are three sets of input and feedback resistances 
that can be switched in and adjusted depending on the band selected. The 
delay compensation for Band 2 is set at the factory with special elec- 
tronic tooling to match the A9 YTO Assembly installed. The adjust- 
ments are then sealed. No attempt should be made to readjust them. It is 
for this reason that the A9 YTO Assembly and the AC YTO Driver 
Assembly must be replaced together. 

The input resistance, and the capacitor in series, forms a differentiator. 
The input resistance will determine the magnitude of the signal out and 
the feedback resistance determines its time constant. 

Frequency Reference Voltage Driver 

The output voltage of the rear-panel FREQ REF connector is 1 V/GHz. 
This can be used by external equipment as a frequency indicator. The 
input is a +18.5V to —3.7V ramp from the A2 YTM Assembly Band 
Change Amplifier. The +18.5V corresponds to 2.0 GHz, and —3.7V 
corresponds to 18.6 GHz. Resistors R52, R53, and R54 form a voltage 
divider between the input and — 10V. The voltage at the junction of R52, 
R53, and R56 will be approximately zero volts when the input is at 
+18.5V, thus no current flow in R56. The voltage at the output can be 
adjusted with C control R63. 

The voltage is adjusted slightly with the front-panel PEAK control to 
track the frequency change that the same control causes at the YTM. 
Transistors Q7A and Q7B act as a constant source to cause a constant 
voltage at the output of U3B. The offset is necessary to prevent U3B 
from saturating; Q7A is connected as a diode between the + 20V supply 
and ground through R67. There is approximately 1.3 ma of current flow- 
ing through R67. Since the emitters and the bases of Q7A and Q7B are 
connected together, there will also be 1.3 ma through Q7B. This 1.3 ma 
must so flow through R64, thus causing a 5.0V drop across it. There- 
fore, the output of U3B is 5.0V lower than the Frequency Reference 

voltage. 
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Figure 8-15. A3 YTO Driver Assembly, Component Locations 
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Figure 8-16. A3 YTO Driver Assembly, Waveforms (2 of 2) 
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Service Model 86290B 

Table 8-4. Voltages for A3 YTO Driver Assembly, (2 of 2) 

Band 1 Band 2 Band3 
Test Point (Vdc) (Vdc) (Vdc) 

Q10-S 0 0 
Q10-G fa ke: Tors 
Q10-D 0 0 

Q11-S 0 0 
Q11-G Ose “10:2 
Q11-D 0 0 

Q12-S 0 0 
Q12-G nabs ie) NO. 
Q12-D 0 0 

Q13-S 0 
Q13-G preteee) a Se 
Q13-D 0 

Q2-E 
Q2-B 
Q2-C 

U1-2 
U1-3 
U1-6 

U2-2 
U2-3 
U2-6 

U3A-1 + 4. + 3. 

U3A-2 +519 +452 
U3A-3 + 2 

U3B-5 
U3B-6 0 0 
U3B-7 i 

U4A-1 
U4A-2 
U4A-3 

U4B-5 
U4B-6 
U4B-7 
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NOTES 

1. REFERENCE DESIGNATIONS WITHIN THIS 
ASSEMBLY ARE ABBREVIATED. ADD ASSEM- 
BLY NUMBER TO ABBREVIATION FOR COM- 
PLETE DESCRIPTION. 

2. UNLESS OTHERWISE INDICATED: 

RESISTANCE IN OHMS; i 
: CAPACITANCE IN PICOFARADS; 

P/O Rear Panel 
[ Ca tale or 3. ASTERISK (*) INDICATES FACTORY SEL- 
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| 7, THE A3 YTO DRIVER AND AQ YTO ARE Pan 
REPLACED AS ONE UNIT; HP PART NO. 
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Lo ee ee 
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Figure 8-18. A3 YTO Driver Assembly, Schematic 
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Table 8-4. Voltages for A3 YTO Driver Assembly, (1 of 2) Table 8-4. Voltages for A3 YTO Driver Assembly, (2 of 2) 

Voltages Voltages ) 

Band1 | Band2 Band3 
Test Point Test Point (Vdc) (Vdc) (Vdc) 

i a] 
Q10-S 0) 0 0 
Q10-G sete Fs} cies! 0 
Q10-D 0 0 0 

Q11-S 0 0 0 
Q11-G 0 +10.2 +10.2 
Q11-D 0 0 0 

iz 
Q12-S 0 0 0 
Q12-G + 9.3 0 + 9.3 

Q12-D 0 4 0 0 

Q13-S 0 0 0 
Q13-G + 9.3 + 9.3 0 
Q13-D 0 0 0 

Q2-E —34.5 —33.8 =—3o2 
Q2-B -as.d Ss =32.6 

Q2-C See R) + 4.2 He i2:3 

U1-2 0 0) 0 
U1-3 0 0 0 
U1-6 = 6.0 — 6.0 — 6.0 " 

U2-2 0 0 0 : 
U2-3 0 0 0 

U2-6 + 5.9 eee ae} 

U3A-1 + 48 + 3.1 + 1.7 
U3A-2 22 SS) + 4.2 + 3.5 
U3A-3 + 5.9 + 4.2 + 35 

U3B-5 0 0 [ 0) 
U3B-6 0 0 0 

U3B-7 = + 4, +10.5 

U4A-1 0 0 
U4A-2 0 0 
U4A-3 0 0 

Ee) 

0 0 

0 0 

0 0 | 
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A3 YIG Tuned Oscillator Driver Assembly (P/O 86290-60065) (See Notes) 

ALALC Assembly nb! 4 
NOTES x 

jl 1. REFERENCE DESIGNATIONS WITHIN THIS 
=> r +13,3V +0,3V ASSEMBLY ARE ABBREVIATED. ADD ASSEM 

_ 10.00 Ve Nav bev BLY NUMBER TO ABBREVIATION FOR COM 
PLET! RIPT A3 nc > Se RETRACE en ve AY LETE DESCRIPTION 
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Figure 8-18. A3 YTO Driver Assembly, Schematic @ Figure 8-17. A3 YTO Driver Assembly, Test Points and Adjustment Locations 
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Table 8-5. Voltages for A4 Frequency Modulation Assembly 

Band 1 Band3 

Test Point (Vdc) (Vdc) 

0 Te 0 
TR2 0 
TP3 + 0.6 
TP4 GND 

0 
“FP U:0 

Q1-E = 0.6 
Q1-B 
Q1-C 

Q2-S 
Q2-G 
Q2-D 

Q3-E 
Q3-B 

= ONG 

Q7-E + 12.0 
Q7-B +11.4 + 11.4 +11.4 
Q7-C + 0.4 + 0.4 + 0.4 

+++ Cro Seles “BO 

+++ ]t4++ Te) fay |e Nas 
NO OG) ~“! BO 

+++]++4++ O14] tor Cul 
NO OD “J BR OD 

+0.6 
es 

3 ay Spe) 3 

ae LOS) ae NS) +085 
+ 0.1 Oecd +) Os 
ed.c ey SS) Seite ke 
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ra NOTES 

1. REFERENCE DESIGNATIONS WITHIN THIS 
ASSEMBLY ARE ABBREVIATED. ADD ASSEM- 
BLY NUMBER TO ABBREVIATION FOR COM- 
PLETE DESCRIPTION. 

2. UNLESS OTHERWISE INDICATED: 

BOTTOM VIEW RESISTANCE IN OHMS; 

A402, 04 CAPACITANCE IN PICOFARADS; 
G INDUCTANCE IN MICROHENRIES. 

ALL DC VOLTAGES (CW, CENTER BAND) 
3. AND WAVEFORMS (FULL SWEEP, 10 ms) 

MEASURED IN BAND 4. 
4. Q1AND 03 HAVE A COMMON HEAT SINK. 

DC TO 1 KHz 

i=) 
on R46* IS FACTORY SELECTED TO MATCH YIG 

OSCILLATOR FM SENSITIVITY. 

| 

| 

| . 

| 

SENSITIVITY |VALUE FOR R46 
KHZ/MA IN OHMS 

| 

| 

A7 Motherboard A2 YTM Driver Assembly 

Se ee Nate ieee 
Bes ivy? Lo | 

FREQ FM | 

NO PREFIX 

ane fst SM 
R46 *SEENOTES YIG Tuned Oscillator 

R47 
19.6 

ra | 
sh 

Figure 8-20. A4 Assembly, Schematic 
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SERVICE SHEET 4 

A4 FM ASSEMBLY, CIRCUIT DESCRIPTION 

General Description 

The A4FM Assembly receives the signal applied to the 86290B rear-panel FM input connector, amplifies it, and 
routes it to either the A2 YTM and A3 YTO Drivers or to the YTO FM coil, depending on the frequency of the signal 
applied. For frequencies of 1,000 cycles and below, the signal goes to the YIG Drives Assemblies. For signals 1,000 

cycles and above, the signal goes to the YTO FM coil. 

The gain of the first stage is changed for Phase-Lock (PL) operation to give an over-all response of —6 MHz/Volt. For 
FM and normal operation the sensitivity is -20 MHz/Volt. 

To maintain a flat response for all bands, the gain of the second stage is changed for each band. This is necessary to 
match the gain changes in the YIG Drivers that occur for the different bands. 

The higher frequency FM goes through an additional amplifier and FM coil driver circuit. 

FM Amplifier 

The first stage is a buffer amplifier, the gain of which is set by the voltage divider at the input. In NORMAL and FM 
operation, the gain is .66. For PL operation, the gain is .2. 

The remainder of the circuit is an operational amplifier. The discrete components are used for frequency response. 
The input resistance for Band 3 is R11 (3.16K) and the feedback resistance is 3.16K for low frequencies producing a 
gain of —1. For Band 1 the input resistance is R9 in parallel with the R11 or 936 ohms. This changes the gain to 3.3. 
For Band 2 operation the input resistance is RIO in parallel with R11 or 2.0K for a gain of 1.6. 

The balance adjust BAL R13 is used to set the output to zero volts with no input at FM connector. 

The feedback has gain shaping. The 360 mH coil impedance at low frequency is very low, shunting R41 (3.83K). As 
the frequency approaches 1.74 MHz the impedance increases to 3.83K increasing the feedback resistance and raising 
the gain. The gain increase compensates for roll-off in the YTO FM coil. Resistor R45 and Capacitator C8 form a 

low-pass filter that rolls off at 2kHz. This allows only those frequencies below 2 kHz to pass to the YTO and YTM 
driver boards. The high frequency FM above | kHz are passed through the high-pass filter R14, R18, and C5 to the FM 
Driver circuit. 

FM High Frequency Amplifier 

High Frequency FM is amplified and inverted by Q7. Transistor Q8 acts as an emitter follower to drive the push-pull 
amplifiers Q9 and Q10. Resistor R46 is selected to match the YTO FM coil sensitivity. It may be necessary to change 
this resistor when anew A9 YTO Assembly is installed. The sensitivity of the coil is marked on the YTO label sup- 
plied with the new YTO. (See Paragraph 5-30, FREQUENCY MODULATION SENSITIVITY ADJUSTMENT.) 

Service 

Table 8-5. Voltages for A4 Frequency Modulation Assembly 

Model 86290B 

Voltages 

Band1 Band2 Band3 
Test Point (Vdc) (Vdc) (Vdc) 

TP1 0 0 0 
ier 0 0 0 
TP3 + 0.6 + 0.6 + 0.6 
TP4 GND GND GND 

Q1-E = 0:6 70:6 — 0.6 
Q1-B 0 0 0 
a1-c +14.9 +14.9 +14.9 

= 

Q2-S 0 0 0 
Q2-G 0 +10.2 +10.2 
Q2-D 0 0 0 

— 0.6 = 0:6 = 0.6 
0 0 0 

+14.6 +14.6 +14.6 

0 0 0 

+ 9.3 0 + 9.3 
0 0 0 

np liae? + 15.2 + 15.2 

+ 14.6 +14.6 + 14.6 

+ 0.6 + 0.6 + 0.6 

0 + 0.4 + 0.6 

+ 0.6 + 0.6 + 0.6 

+16.2 + 16.2 +16.2 

+12.0 +12.0 +12.0 
+11.4 +11.4 +11.4 

+ 0.4 + 0.4 + 0.4 

+ 0.6 + 0.6 + 0.6 
+ 0.4 + 0.4 + 0.4 

+ 9.7 + 9.7 + (7 

Q9-E + 0.6 + 0.6 + 0.6 
Q9-B ee lee = Fai ee + 1.2 
Qg9-C +19.3 +19.3 + 19.3 

Q10-E + 0.5 + 0.5 + 0.5 
Q10-B + 0.1 + 0.1 + 0.1 
Q10-C — 9.8 — 98 — 9.8 

0 0 0 

0 0 0 
0 0 0 
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Figure 8-19. A4 FM Assembly, Component Locations 
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SERVICE SHEET 5 

A5 SWEEP CONTROL ASSEMBLY, CIRCUIT DESCRIPTION 

General Description 

The AS Sweep Control Assembly has two functions. The first is to sup- 
ply band control signals to the FM, YTO Driver, and YTM Driver 
Assemblies. These control signals determine which band is ON at any 
given time. The second function is to condition the tuning voltage to 
become the Frequency Control Voltage for the YTO and YTM drivers. 
In each band, whether single or multiband, the drivers require a 0 to 10V 
frequency control voltage input to sweep each band of frequencies. This 
is true, for example, whether Band | is being swept with only Band 1 
selected or whether Band 1 is being swept as the 2 6.2 GHz range of the 2 
to 18.6 GHz Sequential Band 4. In single band, a single sweep is gener- 
ated for each 0 to 10V sweep input from the mainframe: However, in 
Band 4 or Sequential Sweep, there are three 0 to 10V sweep outputs from 
the AS Assembly for each 0 to 10V sweep input from the 8620C Sweep 
Oscillator. 

Band Control Gates and Drives 

Static band turn-on logic signals are applied to the US NOR gates from 
the mainframe. The other inputs to the NOR gates are the dynamic 
sequential Band signals from the A6 Assembly. With Band 4 selected, 
the sequential band logic circuit in the A6 Assembly generates three 
gates; one for each band. The USA inputs are HI if Band 1 is selected or 
if Band 4 is selected and the sweep is sweeping the Band | frequency 
range. The +5-to-OV TTL level change applied to U4C is converted to a 
+ 10-to-OV level change and routed to the FM, YTM Driver, and YTO 

Driver Assemblies. This level change ensures turn off of the FET 
switching on the following assemblies. USB output is LO with Band 2 
selected or with Band 4 selected and the Band 2 range being swept. 
Similarly, NOR gate USC and driver U4A are the Band 3 control 
circuits. 

Single Band Operation 

When single bands are selected, the tuning voltage input becomes the 
frequency control voltage. With Bands 1, 2, or 3 selected, QI2 is turned 
OFF and QI is ON. The tuning voltage is routed through QI and U2 to 
the A2 and A3 Assemblies. 

The frequency control voltage amplifier U2 is a voltage follower and 
buffer amplifier stage. The single-band sweep driver QI2 is held OFF 
when not in Band 4 by the LO output of inverter USD. At the same time, 
the HI output from inverter Q11 turns the sequential-band sweep driver 
Q10 ON. This pulls the gate of Q9 to —20V turning it OFF. 

Sequential Sweep (Band 4) Operation 

The generation of three 0 to 10V sweeps to obtain the 2.0 to 18.6 GHz se- 
quential output is accomplished as follows. When Band 4 is selected, a 
HI is applied to buffer inverter U3C. The circuits following cause the 
single band sweep driver Q12 to turn ON which opens a single band 
switch Q1; sequential band sweep driver Q10 is OFF and Q9 is allowed to 
conduct. The sweep input from the 8620C mainframe changes from the 
single 0 to 10V ramp to a multi-level, interrupted ramp at TP. The 
sweep is applied to the noninverting input of Ul. Ul is embedded in a 
feedback circuit and the inverting input tracks closely the signal at 
A4TPI. Bands 1, 2, and 3 of the sequential sweep are generated as 
follows. 

Sequential Sweep — Band 1 

The Band 4 Turn-On line applies a HI sequential sweep enable to the 
sequential sweep select gates U3D, U3B, and U3A. During the 0 to 
+2.530V ramp (Band | range), the A6 Stop Sweep Assembly generates 
a HI for Sequential Band | (output of A6 Assembly 6 GHz switch point 
comparator). The output of NAND gate U3D is LO which ensures that 
FET driver QS is OFF. With the gate open and tied to the source through 
the 100K ohm resistor R61, Q2 will be ON. The other two FET drivers 
Q6 and Q7 receive a HI from NAND gates U3B and U3A respectively. 
This turns both drivers ON pulling the gates of Q3 and Q4 to —20V and 
turning them OFF. (The voltage dividers at the inputs of Q5, 5 and 6 
maintain a bias so the transistors are just OFF.) The gain and level shift- 

ing resistors switched in with Q2 ON, provide a 0-to-10V ramp output 
from U1. These resistors are R8, R9, and HI adjust R62. With the input 
to Ul pin 3 set to +2.530V at TPI, R62 is adjusted for + 10.000V at TP2. 
The frequency control voltage output to the YTO and YTM is the 0 to 
10V Band 1 waveform at TP2. 

Sequential Sweep — Bands 2 and 3 

During Sequential Band 2, Q6 is OFF turning Q3 ON. This provides a 
new feedback circuit around U1. An offset is introduced through the vol- 
tage divider R15, R16, and adjusted by R4 (Band 2 B). The gain is set by 
R63, R14, and the equivalent impedance of the voltage divider. R3 
(Band 2 A) is the gain control and adjusts the high-frequency end of the 
band. Due to the nature of the feedback scheme, there is some interac- 
tion between R4 (Band 2 B) and R3 (Band 2 A). 

In Sequential Band 3, Q7 and Q4 provide the control. R6 (Band 3 B) is 
an offset control and adjusts the high-frequency end of the band. R7 
(Band 3 A) adjusts the low end and thus the overlap between the high end 
of Band 2 and low end of Band 3. R6 (Band 3 B) and R7 (Band 3 A) also 

interact. 

Resistor R63 prevents the saturation of Ul (should Q2, Q3 and Q4 be 

open simultaneously) by always providing some feedback; however, it 
is large enough not to affect the operation of the circuit. The OFFSET 
adjust R64 eliminates the offset voltage common to operational 
amplifiers. Any offset may drift with temperature changes and affect the 
tuning voltage or accuracy of the circuit. 

Calibration/Normal Switch $1 

CAL/NORM switch SI substitutes the Band TURN ON signal from the 
mainframe for the sequential band signals from the A6 Assembly. The 
CAL position is used when aligning the sequential sweep offset and 
GAIN adjustments (Ul, Q2-Q4). Without the CAL position, the A6 
Assembly would switch bands each time the tuning voltage approached 
a band edge. By switching to CAL position and selecting Bands 1, 2, or 
3 on the mainframe, the operator can set the frequency on the mainframe 
and adjust the corresponding LO and HI voltage at TP2. 

Supply Voltages 

The +11.75 volts and —20 volts are not available from the mainframe. 
These voltages are obtained using breakdown diodes VR1I and VR6. 
Breakdown diode VRI, connected to +20V, produces +11.75V and 
VR6, connected to —40V, produces the —20V. The +11.75V is used as a 
source voltage for the band control gates and drivers. 

Remote Programming 

The CW and Manual gate signal is input through voltage dividers R31 
and R32 to enable Q8 which activates a filter consisting of R26, Cl, and 
C2. This filter prevents the YTO and YTM from seeing an abrupt step 
change in the tuning voltage as would be encountered when remotely 
programming. Without the filtering, this step change may cause the 
YTO and YTM to poorly track and the power to drop and become un- 
leveled. 

To use this filter the following modification must be performed on the 
8620C: 

1. Disconnect 8620C power cord and remove top cover. 

2. Remove 8620C A3 Assembly and add jumper as noted on Figures 
8-16 and 8-17 of the 8620C manual (P/N 08620-90093). Also refer to 

8620C ERRATA. 

3. Replace A3 Assembly and instrument top cover. 

Service Model 86290B 
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“4 Figure 8-21. AS Sweep Control Assembly, Waveforms ( 1 of 2) Figure 8-21. AS Sweep Control Assembly, Waveforms (2 of 2) 
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Table 8-6. Voltages for A5 Sweep Control Assembly (3 of 3) 

Voltages 

Band 1 Band 2 Band3 

Test Point (Vdc) (Vdc) (Vdc) 

U5A-1 + 0.1 +10.3 + 10.3 
U5A-2 + 0.2 + 0.2 + 0.2 
U5A-3 + 1.7 + 0.3 + 0.3 

U5B-4 +10.3 + 0.1 + 10.3 
U5B-5 + 0.1 + 0.1 + 0.1 
U5B-6 + 0.3 + 1.7 + 0.3 

U5C-8 + 0.1 + 0.1 + 0.1 
U5C-9 + 0.3 + 0.3 + 1.7 
U5C-10 + 10.3 + 10.3 + 0.1 

U5D-11 + 49 + 49 + 49 
U5D-12 + 4.9 + 49 + 4.9 
U5D-13 + 0.1 + 0.1 + 0.1 
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Table 8-6. Voltages for AS Sweep Control Assembly (1 of 3) Table 8-6. Voltages for AS Sweep Control Assembly (2 of 3) Table 8-6. Voltages for A5 Sweep Control Assembly (3 of 3) 

Voltages Voltages Voltages 

Band1 Band2 Band3 Band1 Band2 Band3 Band1 Band2 Band3 
Test Point (Vdc) (Vdc) (Vdc) Test Point (Vdc) (Vde) (Vde) Test Point (Vdc) (Vdc) (Vdc) 

TP + 5.000 + 5.000 + 5.000 Q9-E —20.0 ~20.0 ~20.0 U5A1 + 0.1 +10.3 +10.3 
TP2 + 5,000 + 5,000 + 5.000 Q9-B ~19.4 ~19.4 ~19.4 U5A-2 + 0.2 402 102 
TP3 FREQ REF FREQ REF FREQ REF Q9-C —20.0 ~20.0 ~20.0 U5A-3 17 20/3 + 0.3 

GND GND ND 
TP 0 Ena aM Q10-E —20.0 ~20.0 ~20.0 US5B-4 +10.3 +01 +10.3 
TP5 “94 0 Ly Q10-B —20.9 ~20.9 ~20.9 US5B-5 + 0.1 + 0.1 + 0.1 
TP6 54 os 0 Q10-C + 5.0 + 5.0 + 5.0 U5B-6 + 0.3 47 + 0.3 

as si eure + 5.000 + 5.000 Q11-E + 5.0 + 5.0 + 5.0 U5C-8 + 0.1 + 0.1 + 0.1 
ao : Baa * a > + 5.75 Q11-B Fara + 4.2 +42 US5C-9 + 03 + 0.3 + 17 

: + 5.000 + 5.000 Q11-C + 5.0 + 5.0 + 5.0 USC-10 +10.3 +10.3 04 

ae ae a + 1.2 U1-2 + 5,000 + 5.000 + 5.000 U5D-11 +49 +49 + 49 
OLE Peon —20.0 ~20.0 U1-3 + 5,000 + 5,000 + 5.000 U5D-12 +49 +49 + 49 

a + 5.0 + 5.000 + 5.000 U1-6 + 5.75 + 5.75 + 5.75 U5D-13 + 0.1 + 0.1 + 0.1 

eae + 43 + 4.3 + 4.3 U2-2 + 5.000 + 5,000 + 5.000 
~20.0 ~20.0 ~20.0 U2-3 + 5,000 + 5,000 + 5.000 

Q2-D + 5.000 + 5.000 + 5.000 U2-6 + 5.000 + 5.000 + 5.000 

Q3-S + 7.8 + 78 + 7.8 U3A1 + 0.4 + 0.4 + 0.4 
Q3-G —20.0 —20.0 —20.0 U3A2 0 0 0 
Q3-D + 5.000 + 5.000 + 5.000 U3A3 +56 rss ey. 

O4E —20.0 20.0 ee00 U3B-4 + 0.4 + 0.4 + 0.4 
04-B -19.4 ~19.4 ~19.4 U3B.5 0 0 0 
04-C 20.0 moo Bae U3B-6 + 5.6 + 5.6 + 5.6 

Q5-E ~20.0 ~20.0 = 20.0 U3C-8 + 49 + 4.9 + 4.9 
05-8 19.4 = = (19.4 U3C-9 + 0.4 + 0.4 + 0.4 
Q5-C —20.0 = 20.0 mo0.0 U3C-10 + 0.4 + 0.4 + 0.4 

Q6-E ~20.0 ~20.0 ~20.0 U3D-11 + 5.6 + 5.6 + 5.6 
Q6-B —19.4 —19.4 —19.4 U3D-12 + 0.4 + 0.4 + 0.4 
Q6-C ~20.0 ~20.0 ~20.0 U3D-13 + 0.2 OO Fe 
Q7-S + 5.000 + 5.000 + 5.000 U4A-9 +10.3 +10.3 + 01 

Q7-G 7.4.9 + 49 a9 U4A-10 +10.3 +10.3 0 
Q7D + 5,000 + 5.000 + 5.000 

U4B-11 +10.3 + 0.1 +10.3 
Q8-S + 5.75 + 5.75 + 5.75 U4B-12 +10.3 0 +10.3 

Q8-G ~20.0 —20.0 ~20.0 
Q8-D + 5.000 + 5,000 + 5.000 U4C-14 +01 +10.3 +10.3 

U4C-15 0 +10.3 +10.3 
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A6 STOP SWEEP ASSEMBLY, CIRCUIT DESCRIPTION 

General Description 

The purpose of the A6 Stop Sweep Assembly is to generate control sig- 
nals for Band 4 Sequential Sweep operation. The control signals include 
logic signals for control in the Plug-In and a stop pulse and sweep speed 
adjust control for the mainframe. The logic signals provide switching 
information to the A2 YTM and A3 YTO Drivers, and to the A5 Sweep 
Control Assembly. The stop pulse occurs at 6.2 GHz and at 12.4 GHz 
during the 2 to 18.6 GHz sweep. It is applied to the mainframe and 
causes the sweep oscillator to stop and wait for the YTO and YTM in the 
Plug-In to switch and stabilize in the new RF range. The sweep speed 

adjust control reduces the Band 4 sweep rate to approximately one-third 
that of the other bands. The A6 Assembly contains other circuits for con- 
trol of special conditions in single band and sequential band operation. 
The 40-msec Timer, together with the comparator and pulse generator 
circuits, provides a correction pulse that prevents tracking errors when 
using slow repetition rates. Blanking pulses are generated by the A6 
Assembly each time the BAND selector is pressed on the mainframe. 

6.2 and 12.4 GHz Switch-Point Comparators and Stop Pulse 
Generators 

When Band 4 is selected, the frequency range from 2 to 18.6 GHz is gen- 
erated sequentially by a OV to 10V ramp from the 8620C mainframe. 
Control signals are required to stop the sweep ramp at two switch-points: 
6.2 GHz and 12.4 GHz. By stopping the sweep ramp at the switch 
points, power and frequency gaps are avoided as the frequency is swept 
sequentially across three separate ranges. 

Also in sequential operation, fast sweep tracking between the YTO and 
YTM is necessary. To achieve this, the maximum rate of frequency 
change must be no greater than in single-band operation. Since the 2 to 
18.6 GHz range is about three times wider than the other ranges, the 
maximum sweep rate is reduced by a factor of three when operating 
sequentially. These two operations are accomplished as follows. 

The two switch-point comparators consist of U8 and U7, the LO and HI 
reference potentiometers R2 and R6, and associated components. When 
Band 4 is selected, the Band 4 Turn On Line is HI and K1 energizes clos- 
ing contacts 5 and 6. At the start of a sweep, the inputs at pin 3 of U7 and 
U8 are LO (OV) and both outputs are HI (+5V). U6A/U6D produces a 

LO at U6B pin 4. The output of U6B pin 6 is LO. When the sweep vol- 
tage at U8 pin 3 is equal to the reference voltage on pin 2 (+2.530), the 
sweep is at the 6.2 GHz switch-point and the U8 comparator changes 
state. The exclusive OR gates at U6C and U6B also change states and a 
low-high transition is applied to pins 2 and 9 of U3A and U3B respec- 

tively (U3 is a monostable multivibrator). A low-high transition on the B 
input, when the CLR is HI and the A input is LO, generates a pulse at 1Q 
(U3A pin 13). The pulse is 6 msec in duration, as established by C7 and 

R23, and is applied to the mainframe as a stop-sweep pulse. The leading 
edge of this pulse marks the point in time that the YTM and YTO begin 
switching from range 1 to range 2. (The CLR input is HI except during 
special conditions explained in the 40-msec Timer circuit.) After a 6 
msec delay, the sweep input from the mainframe continues to increase. 
At the 12.4 GHz switch-point, it equals the 6.265V reference voltage on 
U7 pin 2, and U7 changes state. Again the exclusive OR gates U6C and 
U6B change states and a high-low transition is applied to U3 pins 2 and 
9. With a HI on the B input (U3B pin 10) and the CLR HI, a pulse is gen- 
erated at 2Q (U3B pin 5) with a high-low transition input. The duration 
of the pulse is 8 msec set by C8 and R24. The leading edge of this pulse 
marks the point in time that the YTM and YTO begin switching from 2 to 
range 3. On retrace, U7 and U8 change to HI states as the sweep crosses 
through 6.265V first and then 2.530V. Although pulses are generated 
during retrace, they are blanked out in the mainframe and not present on 
the tuning voltage. 

Resistor RI] provides feedback to modify the reference voltage at U8 
pin 2. It causes the reference voltage to decrease by approximately 320 
mV. With the reference voltage at U8 pin 2 less than the sweep voltage at 
U8 pin 3, the output of U8 will be held LO. If the reference voltage 
remained unchanged, any voltage drop on the sweep input during the 
dwell time could cause U8 to oscillate. Similar feedback is provided 
with R12 but the offset voltage is approximately 55 mV. The following 
test may be used to check R11 and the offset voltage. Select CW Mode 
and manually set the tuning voltage to zero. Check for +2.530V at TPS. 
Rotate the CW control so the tuning voltage is above 2.530 V. The vol- 
tage at TPS should drop to about 2.500V. TP3 is used to check R12; as the 
tuning voltage is adjusted below, then about +6.265V. 

The positive 6 msec and 8 msec pulses are summed in OR gate U4D. The 
output of U4D is applied to the A8 lamp Driver Assembly to disable the 
UNLEVELED lamp, and is inverted by QS and applied to the main- 
frame as stop sweep pulses. The stop sweep pulses are inverted in the 
mainframe and used to gate open the path between the current source and 
the ramp integrator. 

Blanking Pulse Generators 

The pulse outputs from the blanking pulse generators U2A and U2B pro- 
vide three functions: 1) The blanking pulses to the Al ALC assembly 
produce maximum drive current into the modulator, the PIN diodes are 
full ON, and hence no RF Output. The blanking pulses are 4 msec and 6 
msec in duration. The pulses are shorter than the stop pulses to ensure 
the RF is on before the ramp begins sweeping again. 2) The YIG-Tuned 
Multiplier Assembly requires a leading edge to indicate exactly when 
band switching occurs. This Kick Trigger generates an error signal in the 
YTM driver to compensate for YTM delay characteristics. 3) The posi- 
tive pulses are applied to OR gate U4C and routed to the rear panel SEQ 
SYNC connector J3. These pulses can be used as a timing signal for 
external equipment. 

The blanking pulse generators U2A and U2B operate exactly as the stop 
pulse generators U3A and U3B; therefore, a low-high transition produc- 
es a4 msec pulse from U2A at the 6.2 GHz switch-point, and a high-low 
transition produces a 6 msec pulse from U2B at the 12.4 GHz switch- 
point. The pulses are summed in OR gate U4B and provide the three 
functions described above. 

Sync Output 

The ouput from U4C is routed to J3 on the 86290B rear panel and to the 
mainframe rear panel PROGRAMMING connector. The outputs from 
U4C are blanking signals used by the HP 8410B Network analyzer. Dur- 
ing a Low-high transition the RF is being turned OFF and the 8410B will 
not try to lock up. However, on the high-low transition, RF comes ON 
and the analyzer initiates a search that continues until lock is achieved. 
One input to U4C is the sequential band blanking pulse occurring at each 
switch-point. The other input is the retrace blanking signal. 

Sequential Band Logic 

The Sequential Band Logic circuit initiates logic levels that indicate 
which band is to be enabled. For example, when the tuning voltage is in 
range | (between OV and +2.530V), the logic level for Sequential Band 
1 is HI. The logic levels for Sequential Bands 2 and 3 are LO. At the 6.2 
GHz switch-point, range 2 is initiated: the logic level for Sequential 
Band 2 is HI and Bands | and 3 are LO. At the 12.4 GHz switch-point, 
range 3 is initiated with Band 3 HI and the other two bands LO. These 
logic levels are routed to AS Sweep Control Assembly to generate the 
Band 1, 2, and 3 frequency control signals. These controls are then 
applied to the YTO and YTM drivers. The sequential band logic levels 
are generated as follows. 

The output voltage level of switch-point comparator U8 becomes 
Sequential Band | since the output is HI when the tuning voltage is in 
range 1 (OV to +2.530V). The output voltage of U7 is LO when the tun- 
ing voltage is in range 3 (+6.265V to 10.0V). The output of U7 is 

inverted by Q7 and the HI output is Sequential Band 3. To obtain the cor- 
rect logic level for Band 2, a combination of the Band 1 and Band 3 logic 
is used as follows. The logic levels of Band 1 and Band 3 are applied to 
OR gate CR6 and CR7. When either input is HI, the input to inverter Q8 
is HI. (The combination of CR6/7 and Q8 form a dual-input NOR gate.) 
When the tuning voltage is OV the HI from Q8 is applied to CR6 so 
Sequential Band 2 is LO. Sequential Band 2 is generated as the tuning 
voltage crosses the 6.2 GHz switch point, at which time Band 3 is LO 
and Band | changes to LO. With both CR6 and CR7 cutoff, Q8 is OFF 
and the output is HI. At the 12.6 GHz switchpoint, Band 3 applies a HI to 
CR7 turning Q8 ON. 

Comparator Summing 

During the selection of a new band at the mainframe, the YTO and YTM 

could cross points where they would track momentarily and cause a 
burst of power. Therefore, any time the band lever is depressed on the 
mainframe, the RF is turned OFF with a blanking pulse generated either 
by U2A or U2B. Operation is as follows. The Band | and Band 3 Turn 
ON signals are applied to an exclusive OR gate U6A. Anytime a band is 
changed, there will be level change on one of the two inputs. Since U6A 
is an exclusive OR, any change at an input will cause the output to 
change. Assuming normal operation in Band 2, selecting Band 3 would 
change the Band 3 Turn On input to HI. The logic levels would change so 
the output of U6B would go to LO. A high-low transition generates a 6 
msec blanking pulse from U2B. If Band 1 had been selected initially, 
there would have been a LO output from U6B. A change at the band 
selector would have caused a Low-high transition to generate a 4 msec 
blanking pulse by U2A. The blanking pulse widths differ in accordance 
with the different durations used for the stop pulses. 

Kick Trigger 

The Stop Pulse and Blanking Pulse Generator circuits U3 and U2 have a 
common connection to the output of U6B pin 6. Anytime a 6 msec stop 
sweep pulse is generated by U3A, a4 msec Kick Trigger is generated by 
U2A. Similarly, pulses occur simultaneously from U3B and U2B. These 
Kick Triggers are routed to the A2 YTM assembly to be used in the 
Sequential Compensation Driver circuit. Two different pulse widths are 
used because the delay compensation required by the YTM differs at the 
two switchpoints. For example, to regain tracking once it is lost as 12.4 
GHz requires more time than at 6.2 GHz. A 4 msec pulse is generated for 
Band 2 and a 6 msec pulse for Band 3. 

40 msec Timer 

The YTO and YTM will track normally at fast or standard sweep repeti- 
tion rates. If, however, the time between sweep cycles exceeds 40 msec, 
the 40 msec timer and associated logic produce periodic trigger pulses 
which maintain the correct YTO-YTM tracking relationship. The logic 
must first indicate that the time between sweeps exceeds 40 msec, then it 

must enable the appropriate pulse generator. 

Selecting either Band 4 or the 0.1 to .01 Second gate on the mainframe 
enables the 40 msec timer circuit by applying a high input to the base of 
Q3, which turns on and grounds the emitter of Q2. With its emitter 
grounded, Q2 is enabled to operate as an amplifier for any input it re- 
ceives from Q6. 

The 40 msec timer circuit monitors the blanking input from the main- 
frame and starts timing on each high-to-low transition of the negative- 
going blanking pulse, that is, at the start of each sweep cycle. After 
being inverted by Q6, the leading edge of the blanking pulse is differen- 
tiated by C9/R33. This, in turn, produces a narrow, negative-going pulse 

at the collector of Q2, which is applied to UIA pin 1. At repetition rates 

slower than approximately 40 msec, pulses from Q2 trigger UIA into its 
quasi-stable state (Q output low) where it remains for about 40 msec be- 
fore returning to its stable state. The width of the output pulse in this case 
is determined by UIA’s external timer circuit, Cl4 and R38. When the 
input pulse repetition rate is faster than approximately 40 msec between 
pulses, the multivibrator will not have timed out before the next pulse 
input arrives to retrigger its timer circuit. It will, therefore, stay in the 
quasi-stable state. This quasi-stable state will continue as long as the 
time between the leading edges of the input pulses is less than the time 
limit of approximately 49 msec set with U1A’s external RC timer circuit. 

Each time UIA is triggered out of its stable state into its quasi-stable 
state, its Q output (pin 4) makes a high-to-low transition. This transition 
acts as a trigger for UIB, also a retriggerable monostable multivibrator. 
The Q output at UIB pin 12 is normally high; when it makes a transition 
from low to high, that is, on the trailing edge of its output pulse, it 
applies a “Clear” input to retriggerable monostables U2A, U2B, U3A, 
and U3B. 

When a negative-going transition occurs at UIB pin 9, a negative-going 
pulse is generated at U1B pin 12, the Q output. The duration of this pulse, 
as established by UiB’s external timing circuit, R36 and Cll, is 
approximately | msec. The positive-going transition of this pulse, when 
it is applied to the “Clear” input of an enabled monostable, triggers the 
monostable into its quasi-stable state. The enable input is taken from the 
output of exclusive OR gate U6B and turns on only two of the monosta- 
bles at a time. If U6B’s output is high, U2A and U3A are enabled and 
U2B and U3B are disabled. During a low output from U6B, this condi- 
tion is reversed. 

A positive-going transition from UIB pin 12 causes either U2A or U2B 
to generate a positive-going “kick trigger” pulse output, and either U3A 
or U3B to generate a positive-going “stop sweep” output pulse. When 
the output of U6B is low, U2B and U3B each supply an output when they 
are triggered by a positive-going transition on their “Clear” inputs. The 
“stop sweep” pulse from U3B is set for a width of about 8 msec by U3B’s 
external timer, C8-R24. It is fed through OR gate U4D to the Lamp 
Driver Assembly and, after being inverted by QS, to the mainframe. The 
“kick trigger” from U2B is set for a width of about 6 msec by the U2B 
timer circuit, Cl0-R35. 

Positive-going transitions from UIB pin 12 that occur during the period 
the monostable’s output is high (quasi-stable state), will restart the 
monostable’s external timer and cause the output to stay high through 
another timer cycle. 

With a high output from U6B, U2A and U3A generate the “kick trigger” 
and “sweep stop” outputs. The timer circuits on U2A and U3A set the 
unextended width of the “kick trigger” pulse to approximately 4 msec, 
and the unextended width of the “sweep stop” pulse to about 6 msec. 
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Table 8-7. Voltages for A6 Stop Sweep Assembly (1 of 3) 

Band 1 Band 2 Band 3 
Test Point (Vdc) (Vdc) (Vdc) 

0 

5 a 5 

0 0 (¢] 
0. 0. 0. 
0 0 0 

0 0 0 
0 0 0 

Q1-C + 1.6 ae US) am As) 

: 0 0) 0 
+ 0.6 110.6 + 0.6 

0 0 0 

0) 0 0 
+ 0.1 a Os az (0 
+ 4.0 + 4.0 + 4.0 

0 0 0 
0 0 (0) 
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Table 8-7. Voltages for A6 a. Sweep Assembly (2 of 3) 
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Service 

Table 8-7. Voltages for A6 Stop Sweep Assembly (3 of 3) 

Voltages 

Band1 Band2 Band3 
Test Point (Vdc) (Vdc) (Vdc) 

U6B-4 Ost + 0.1 = 0 
U6B-5 + OT + 0.1 + 0. 
U6B-6 + 0.1 2 =e AF 7 iOut 

U6C-9 02 + 0.2 + 0.2 
U6C-10 Ose. + 0.2 + 0.2 
U6C-8 0.1 + 0.1 + 0.1 

U6D-11 + 0.1 ce =O 
U6D-12 13.0 t(0.4 oe 
U6D-13 16 + 1.6 + 1.6 

U7-2 + 6.265 + 6.265 + 6.265 
U7-3 +19.7 419.7 +19.7 
U77 Oe + 0.2 + 0.2 

= 

U8-2 + 2.530 + 2.530 + 2.530 
U8-2 19,7, +19.7 +19.7 
U8-7 + 0.2 t= O.2 + 0.2 
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Figure 8-26. A6 Stop Sweep Assembly, Schematic 
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Table 8-7. Voltages for A6 Stop Sweep Assembly (3 of 3) 
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Figure 8-27. A7 Motherboard, Component Locations 

SERIAL PREFIX: 2101A 

Figure 8-28. A7 Motherboard, Interconnect Diagram 
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Figure 8-28. A7 Motherboard, Interconnect Diagram 
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SERVICE SHEET 8 

A8 LAMP DRIVER ASSEMBLY, CIRCUIT DESCRIPTION 

Display Lamp Drivers 

The display on the front panel indicates the frequency band selected. 
When Band 1, 2, or3 is selected with the mainframe BAND switch, a HI 
is applied to the lamp drivers Ql, Q2, or Q3 respectively. These transis- 
tors are normally OFF but conduct with +4V applied. 

Unleveled Lamp Control and Driver 

The Unleveled Lamp control circuit monitors the modulation level from 
the Al ALC Assembly. When the modulator drive is OFF (no attentua- 
tion), the front-panel UNLEVELED lamp DS1, is turned ON. When the 
ALC loop is closed (power is leveled), DS1 is OFF. 

The Unleveled Lamp reference voltage at Ul pin 2 (—2.6V) comes from 
the ALC Assembly. With no RF present or the ALC open, the Unleveled 
Lamp sense voltage (modulator drive) at Ul pin 3 is more negative than 
the reference. This condition saturates Ul in a positive direction. A HI 
turns Q5 and Q6 ON and Q6 drives the UNLEVELED lamp DS! ON. 
When the loop is closed U1 pin 3 is more positive than pin 2 and the out- 
put of Ul is ground. A LO turns Q5 OFF, removes drive from Q6 and 

DS1 is OFF. 

As the frequency range selected is swept, the operating point of the mod- 
ulator is continually monitored. If some portion of the sweep is un- 
leveled, a HI turns Q5 ON. Capacitor C2 charges positive and maintains 
drive to Q6 for an extended time. This allows the ON interval to be 
“lengthened” for operator viewing of the unleveled indication. 

Unleveled Lamp Control Disable 

In swept operation, there are times within each sweep cycle when it is 
undesirable for the UNLEVELED lamp to indicate an unleveled condi- 
tion, even though RF power during these intervals is less than the level 
set by the front-panel POWER LEVEL control; for example, during re- 
trace, during automatic band switching in Band 4, or during “OFF” 
period when using internal 1 kHz square wave modulation. Therefore, 
the UNLEVELED lamp is disabled and remains “OFF” during these 
time intervals. Diodes CRI, CR2, and CR3 monitor for the three condi- 

tions mentioned above, and a HI input to any one of these diodes will 
turn both Q7 and Q8 ON. With Q8 ON, the base of QS is grounded. Any 
voltage on the Unleveled lamp sense line that would normally turn ON 
DS1 is disabled and the UNLEVELED lamp remains OFF. 

Slope Driver — Flatness Compensation 

The slope driver, U2, provides the offset voltage for the front-panel 
SLOPE control R3. This is accomplished by attenuating and offsetting 
the tuning voltage at divider Rl and R3. When the tuning voltage is 
swept between its end limits of 0 and +10 volts, the output of U2 is 
swept between —5 and 0 volts. A portion of this ramp is summed with 
the power reference control to compensate for high-frequency power 
losses in external cabling. 

Test Point 

Table 8-8. Voltages for A8 Lamp Driver Assembly 

Voltages 

Band 2 

(Vdc) 

tne 

NNN|SON| ROO] MOCO NNN] OSON| ROO| MOO NNN|SON| ROO] MOCO 

Service 

F ‘ “te Sr dase mul 

( {ia PES ek Se Kies - rn - 
Ys 

**J2 VR1 VR2 R4 

*Contact detail of the ALC switch $2 is given in Figure 8-1 near the beginning of this section 

**Connectors J1 and J2 are mounted on rear panel as J9 and J10 for Option 004. 

Figure 8-29. Front Panel, Component Locations 
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Model 86290B Service 

AT Motherboard Front Panel A8 Lamp Driver Assembly (86290-60010) (See Note 1) Front Panel 
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Figure 8-31. A8& Lamp Driver Assembly and Front Panel Schematic 
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Service Model 86290B 

000) ia 

bhi Ve VR1 VR2 R4 R3 

*Contact detail of the ALC switch S2 is given in Figure 8-1 near the beginning of this section. 

**Connectors J1 and J2 are mounted on rear panel as J9 and J10 for Option 004. 

Figure 8-29. Front Panel, Component Locations 
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Front Panel 
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NOTES: 

1. REFERENCE DESIGNATIONS WITHIN 
THIS ASSEMBLY ARE ABBREVIATED. 
ADD ASSEMBLY NUMBER TO 
ABBREVIATION FOR COMPLETE 
DESCRIPTION. 

2. UNLESS OTHERWISE INDICATED: 
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Figure 8-32. A9 YTO Component Locations 
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*NOTE: THIS ILLUSTRATION IS INCLUDED HERE ONLY AS AN AID IN TROUBLESHOOTING. THE A11A1 
ASSEMBLY IS PART OF THEA11 POWER AMPLIFIER ASSEMBLY AND IS NOT SEPARATELY REPLACEABLE. 
THE+5V REGULATOR A11U1 MAY BE REPLACED IN THE EVENT OF FAILURE. NO FURTHER REPAIR OF THE 
A11A1 ASSEMBLY SHOULD BE ATTEMPTED. THE HP PART NUMBER FOR THE +5V REGULATOR A111 IS 

1826-0294. 
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Model 86290B 
Service 

A12A1 YTM Heater Control Assembly (P/O 5086-7272) (See Notes) A12 YIG Tuned Multiplier (P/O 5086-7280) (Notes 1 and 2) 

NOTES 
THERMISTOR 

1, REFERENCE DESIGNATIONS WITHIN THIS 
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BLY NUMBER TO ABBREVIATION FOR COM 
PLETE DESCRIPTION 
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Service Model 86290B 

SERVICE SHEET 9 

A10A YTM BIAS CONTROL ASSEMBLY, CIRCUIT DESCRIPTION 

General Description 

The A10AIl YTM Bias Assembly contains the necessary circuitry to disable the YTM bias when using modulation or 
RF Blanking. It also routes the YTM Bias to the YTM from the A2 YTM Driver Assembly. 

Bias Correction and Disable 

With Band | selected and no modulation, —4V holds QI OFF and the bias disable circuit is open. The —4V at the 

cathode of CR2 is less than the voltage at CRI so the resulting voltage at CR3 cathode is approximately —4V. With 
modulation ON, Q2 and Q3 turn ON driving U2 pin 3 positive. The positive voltage from U2 disables the bias. 

When Band 2 or 3 is selected, QI is biased ON and the bias disable circuit Q2 and Q3 is shorted out. The YTM diode 
bias, typically OV to +0.5V, is applied to the cathode of CR2. The modulation drive signal at the U1 inverting input is 
compared with an adjustable offset voltage applied to the noninverting input. The gain of U1 is —1 and the output is 
inverted. When the voltage at CRI becomes less than the voltage at CR2, the voltage coupled into U2 is approxi- 
mately the voltage output of U1. The output voltage from U2 is such that as it decreases, the attenuation is increasing, 
and thus the power becomes less. The modulator starts to attenuate at approximately +0.4V. The voltage at U2 pin 3 
will also begin to decrease. The OFFSET adjustment A1OAIR4 is set to obtain maximum attenuation at —5 dBm. 
This allows minimum power into the YTM and produces maximum efficiency. 
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*NOTE: THIS 
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Figure 8-39. Rear Panel, Component Locations 

Figure 8-40. Rear Panel Wiring Diagram 
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Service Model 86290B 

SERVICE SHEET 10 

A12A1 YTM HEATER CONTROL ASSEMBLY, CIRCUIT DESCRIPTION 

General Description 

The Al2Al YTM Heater Control has two basic functions: 1) to provide temperature compensation to the Al2 YTM 
Assembly and 2) to limit transient voltage spikes caused by Band 4 switch points. 

Heater Driver 

The YTM YIG-Filter is temperature compensated in two ways. First, the YIG sphere is mounted near a crystalline 
axis to reduce temperature dependence. Then, during operation, the entire YIG-Filter Assembly is heated to a — 
constant 75°C as set by HEATER adjustment R1. The temperature is monitored by a bead thermistor near the YIG 
sphere. The thermister is one leg of a bridge network and supplies a control signal to the main amplifier U1 if changes 
in temperature unbalance the bridge. The output of Ul is dc coupled to the Heater Drive QI/Q2 which drives the 
resistive heater element. 

Transient Limiter 

Negative spikes of voltage are limited to —88V by the Transient Limiter circuit CRI and VRI. The voltage transients 
occur at band-switch points in Band 4 and during retrace. 
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Model 86290B 
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Service 

A12 YIG Tuned Multiplier (P/O 5086-7280) (Notes 1 and 2) 
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NOTES 
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Figure 8-37. Al2Al YTM Heater Control Assembly, Schematic 
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Model 86290B 
Service 

RF SECTION REMOVAL PROCEDURE RF SECTION INSTALLATION PROCEDURE 

. Remove Al, A2, A3, and A4 boards C1) NOTE 

. With a 1/4-inch open-end wrench, disconnect gray cable W2 from Al board, and blue cable W3 
from A4 board. Before installing the RF Section, be sure the two flat-head, 

pozi-drive screws @ located on the right side, have been re- 
moved. This ensures that the front panel is free to move as . Remove two pozi-drive screws (2) that secure RF Section to PC board mounting plate. the RF Section is installed in the plug-in. 

. Remove straight-slot screw holding RF Plug-In latching handle 3] - Remove handle, washer, 

and spring 4) . Note placement and position of spring and hole for reinstalling. 1. Lay RF Plug-In on right side, tilt front panel outward, and slide RF Section into the plug-in. 

. With a 5/16-inch open-end wrench: Disconnect RF Cable W10 7) at rear of RF OUTPUT con- 
nector Jl (front panel) and RF Cable WS (3) at rear of AUX OUT connector J6 (rear panel). 
W10 and WS are removed by disconnecting subminiature SMA connectors at the rear of each out- 
put connector. If Option 004 is installed, disconnect RF Cable W11 at rear of RF OUT connector 
J9 (rear panel). 

NOTE 

Ensure that the flexible cable W1 extends out the bottom, and 
that cables W2 and W3 extend into the PC board compartment. 

To prevent bending the RF cables (W5 @ andwio @ , 
or W11 if Option 004 is installed) and possible breakage of 
center conductors, insert the RF cabies into their respective 
connectors before installing RF Section mounting screws 
@ad@. 

. Connect RF Cable WS 3) to subminiature SMA connector. 

. Remove four flat-head, pozi-drive, front-panel mounting screws rs ] (two from each side). 

. Remove two flat-head, pozi-drive, rear-panel mounting screws 6 ] 5 

. Disconnect flexible cable W1 8) ; 

. Lay RF Plug-In on right side, tilt front panel outward, and carefully slide RF Section from the 
plug-in. 

. Loosely install flat-head, pozi-drive screws 6) for support. 

. Connect RF Cable W10 (7) , or W11 if Option 004 is installed, to subminiature SMA connector. 

. Install all four flat-head, pozi-drive screws C5) on left and right sides. 

. Secure flat-head, pozi-drive screws @ : 

. Install spring C4) and latch handle C3) on left side of plug-in. Ensure that washer is in position 
before latch handle is mounted. Latch handle should turn freely after straight-slot screw is tightened. 

saci Ls) 

. Connect flexible cable W1 to Master Board connector J1. 

. Install two pozi-drive screws 2) ; 

Li Pre Tvyy. | | 10. Connect gray cable W2 to ALC Board connector AlJ1 and install Al board. 

11. Connect blue cable W3 to FM Board connector A4J1 and install A4 board. 

12. Install A2 and A3 boards. 

Figure 8-42. RF Section Removal and Installation Procedure (2 of 3) Figure 8-42. RF Section Removal and Installation Procedure (3 of 3) 
| ( Figure 8-42. RF Section Removal and Installation Procedure (1 of 3) 

a 



Service Model 86290B 

OPTION 004 

Figure 8-38. Rear Panel, Component Locations, Option 004 
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Model 86290B 
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NOTES 
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Q1 AND Q2 ARE MOUNTED ON THE REAR 
PANEL (HP PART NO. 86290-20003) 
WHICH IS ALSO THE HEAT SINK. 
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Figure 8-40. Rear Panel Wiring Diagram 
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Product Line Sales/Support Key 

Key Product Line 

A Analytical 
CM Components 
C Computer Systems Sales only 
CH Computer Systems Hardware Sales and Services 

CS Computer Systems Software Sales and Services 
E Electronic Instruments & Measurement Systems 
M Medical Products 

MP Medical Products Primary SRO 
MS Medical Products Secondary SRO 
P Personal Computation Products 

Sales only for specific product line 

IMPORTANT: These symbols designate general product line capability. They do not 

Support only for specific product line 

insure sales or support availability for all products within a line, at all locations. 
Contact your local sales office for information regarding locations where HP support 
is available for specific products. 

HP distributors are printed in italics. 

HEADQUARTERS OFFICES 
if there is no sales office listed for your area, contact one of these 
headquarters offices. 

NORTH/CENTRAL AFRICA 
Hewlett-Packard S.A. 
7, Rue du Bois-du-Lan 
CH-1217 MEYRIN 2, Switzerland 
Tel: (022) 83 12 12 
Telex: 27835 hpse 
Cable: HEWPACKSA Geneve 

ASIA 
Hewiett-Packard Asia Ltd. 
6th Floor, Sun Hung Kai Centre 
30 Harbour Rd. 
G.P.0. Box 795 
HONG KONG 
Tel: 5-832 3211 
After Jan. 1, 1984 

47th Floor, China Resources Bldg. 
26 Harbour Rd., Wanchai 
HONG KONG 
Telex: 66678 HEWPA HX 
Cable: HEWPACK HONG KONG 

CANADA 
Hewlett-Packard (Canada) Ltd. 
6877 Goreway Drive 
MISSISSAUGA, Ontario L4V 1M8 
Tel: (416) 678-9430 
Telex: 610-492-4246 

EASTERN EUROPE 
Hewlett-Packard Ges.m.b.h. 
Lieblgasse 1 
P.O.Box 72 
A-1222 VIENNA, Austria 
Tel: (222) 2365110 
Telex: 13 4425 HEPA A 

NORTHERN EUROPE 
Hewlett-Packard S.A. 

Uilenstede 475 
P.0.Box 999 
NL-1180 AZ AMSTELVEEN 
The Netherlands 

Tel: 20 437771 

SOUTH EAST EUROPE 
Hewlett-Packard S.A. 
7, Rue du Bois-du-Lan 
CH-1217 MEYRIN 2, Switzerland 
Tel: (022) 83 12 12 
Telex: 27835 hpse 
Cable: HEWPACKSA Geneve 

OTHER EUROPE 
Hewlett-Packard S.A. 
P.O. Box 

150, Rte du Nant-D’Avril 
CH-1217 MEYRIN 2, Switzerland 
Tel: (022) 83 8111 
Telex: 22486 hpsa 
Cable: HEWPACKSA Geneve 

MEDITERRANEAN AND 
MIDDLE EAST 
Hewlett-Packard S.A. 
Mediterranean and Middle East 
Operations 
Atrina Centre 

32 Kifissias Ave. 

Paradissos-Amarousion, ATHENS 
Greece 
Tel: 682 88 11 
Telex: 21-6588 HPAT GR 
Cable: HEWPACKSA Athens 

EASTERN USA 
Hewlett-Packard Co. 

4 Choke Cherry Road 
ROCKVILLE, MD 20850 
Tel: (301) 258-2000 

MIDWESTERN USA 
Hewlett-Packard Co. 
5201 Tollview Drive 

ROLLING MEADOWS, IL 60008 
Tel: (312) 255-9800 

SOUTHERN USA 
Hewlett-Packard Co. 

2000 South Park Place 

P.O. Box 105005 
ATLANTA, GA 30348 
Tel: (404) 955-1500 

WESTERN USA 
Hewlett-Packard Co. 

3939 Lankershim Blvd. 
P.O. Box 3919 

LOS ANGELES, CA 91604 
Tel: (213) 506-3700 

OTHER INTERNATIONAL 

AREAS 
Hewlett-Packard Co. 

Intercontinental Headquarters 
3495 Deer Creek Road 
PALO ALTO, CA 94304 
Tel: (415) 857-1501 
Telex: 034-8300 
Cable: HEWPACK 

SALES & SUPPORT OFFICES 
Arranged alphabetically by country | 

ANGOLA 
Telectra 

Empresa Técnica de Equipamentos 
R. Barbosa Rodrigues, 4 1-1 DT. 
Caixa Postal 6487 
LUANDA 
Tel: 355 15,355 16 
EP. 

ARGENTINA 
Hewlett-Packard Argentina S.A. 
Avenida Santa Fe 2035 
Martinez 1640 BUENOS AIRES 
Tel: 798-5735, 792-1293 
Telex: 17595 BIONAR 
Cable: HEWPACKARG 
A,E,CH,CS,P 

Biotron S.A.C.1.M. e |. 

Av Paseo Colon 221, Piso 9 
1399 BUENOS AIRES 
Tel: 30-4846, 30-1851 
Telex: 17595 BIONAR 
M 

AUSTRALIA 

Adelaide, South Australia 
Office 
Hewlett-Packard Australia Ltd. 
153 Greenhill Road 
PARKSIDE, S.A. 5063 
Tel: 272-5911 
Telex: 82536 

Cable: HEWPARD Adelaide 
A*,CH,CM,,E,MS,P 

Brisbane, Queensland Office 
Hewlett-Packard Australia Ltd. 
10 Payne Road 
THE GAP, Queensland 4061 
Tel: 30-4133 
Telex: 42133 

Cable: HEWPARD Brisbane 
A,CH,CM,E,M,P 

Canberra, Australia 
Capital Territory 
Office 
Hewlett-Packard Australia Ltd. 
121 Wollongong Street 
FYSHWICK, A.C.T. 2609 

Tel: 80 4244 
Telex: 62650 
Cable: HEWPARD Canberra 
CH,CM,E,P 

Melbourne, Victoria Office 
Hewlett-Packard Australia Ltd. 
31-41 Joseph Street 
BLACKBURN, Victoria 3130 
Tel: 895-2895 
Telex: 31-024 

Cable: HEWPARD Melbourne 
A,CH,CM,CS,E,MS,P 

Perth, Western Australia 
Office 
Hewlett-Packard Australia Ltd. 
261 Stirling Highway 
CLAREMONT, W.A. 6010 
Tel: 383-2188 
Telex: 93859 
Cable: HEWPARD Perth 
A,CH,CM,E,MS,P 

Sydney, New South Wales 
Office 
Hewlett-Packard Australia Ltd. 
17-23 Talavera Road 
P.O. Box 308 
NORTH RYDE, N.S.W. 2113 
Tel: 887-1611 
Telex: 21561 

Cable: HEWPARD Sydney 
A,CH,CM,CS,E,MS,P 

AUSTRIA 
Hewlett-Packard Ges.m.b.h. 
Grottenhofstrasse 94 
A-8052 GRAZ 
Tel: (0316) 291 5 66 
Telex: 32375 
CH,E 

Hewlett-Packard Ges.m.b.h. 
Lieblgasse 1 
P.O. Box 72 

A-1222 VIENNA 
Tel: (0222) 23 65 11-0 
Telex: 134425 HEPA A 
A,CH,CM,CS,E,MS,P 

BAHRAIN 
Green Salon 
P.O. Box 557 
Manama 

BAHRAIN 

Tel: 255503-255950 
Telex: 84419 
j) 

Wael Pharmacy 
P.O. Box 648 
BAHRAIN 
Tel: 256123 
Telex: 8550 WAEL BN 
E,C,M 

BELGIUM 
Hewlett-Packard Belgium S.A./N.V. 
Blvd de la Woluwe, 100 
Woluwedal 
B-1200 BRUSSELS 
Tel: (02) 762-32-00 
Telex: 23-494 paloben bru 
A,CH,CM,CS,E,MP,P 

BRAZIL 

Hewlett-Packard do Brasil l.e.C. Ltda. 
Alameda Rio Negro, 750 
Alphaville 
06400 BARUERI SP 
Tel: (011) 421.1311 
Telex: (011) 33872 HPBR-BR 
Cable: HEWPACK Sao Paulo 
A,CH,CM,CS,E,M,P 

Hewlett-Packard do Brasil I.e.C. Ltda. 
Avenida Epitacio Pessoa, 4664 
22471 RIO DE JANEIRO-RJ 
Tel: (021) 286.0237 
Telex: 021-21905 HPBR-BR 
Cable: HEWPACK Rio de Janeiro 
A,CH,CM,E,MS,P* 

ANAMED 1.C.E.1. Ltda. 
Rua Bage, 103 
04012 SAO PAULO 
Tel: (011) 570-5726 
Telex: 021-21905 HPBR-BR 
M 
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SALES & SUPPORT OFFICES 
Arranged alphabetically by country 

CANADA 

Alberta 
Hewlett-Packard (Canada) Ltd. 
3030 3rd Avenue N.E. 
CALGARY, Alberta T2A 617 
Tel: (403) 235-3100 
A,CH,CM,E*,MS,P* 

Hewlett-Packard (Canada) Ltd. 
11120A-178th Street 
EDMONTON, Alberta T5S 1P2 
Tel: (403) 486-6666 
A,CH,CM,CS,E,MS,P 

British Columbia 
Hewlett-Packard (Canada) Ltd. 
10691 Shellbridge Way 
RICHMOND, 
British Columbia V6X 2W7 
Tel: (604) 270-2277 
Telex: 610-922-5059 
A,CH,CM,CS,E*,MS,P* 

Manitoba 
Hewlett-Packard (Canada) Ltd. 
380-550 Century Street 
WINNIPEG, Manitoba R3H OY 1 
Tel: (204) 786-6701 
A,CH,CM,E,MS,P* 

Nova Scotia 
Hewlett-Packard (Canada) Ltd. 
P.O. Box 931 
900 Windmill Road 
DARTMOUTH, Nova Scotia B2Y 3Z6 
Tel: (902) 469-7820 
CH,CM,CS,E*,MS,P* 

Ontario 
Hewlett-Packard (Canada) Ltd. 
3325 N. Service Rd., Unit 6 
BURLINGTON, Ontario P3A 2A3 
Tel: (416) 335-8644 
CS,M* 

Hewlett-Packard (Canada) Ltd. 
552 Newbold Street 
LONDON, Ontario N6E 2S5 
Tel: (519) 686-9181 
A,CH,CM,E*,MS,P* 

Hewlett-Packard (Canada) Ltd. 
6877 Goreway Drive 
MISSISSAUGA, Ontario L4V 1M8 
Tel: (416) 678-9430 
A,CH,CM,CS,E,MP,P 

Hewlett-Packard (Canada) Ltd. 
2670 Queensview Dr. 
OTTAWA, Ontario K2B 8K1 
Tel: (613) 820-6483 
A,CH,CM,CS,E*,MS,P* 

Hewlett-Packard (Canada) Ltd. 
220 Yorkland Blvd., Unit #11 
WILLOWDALE, Ontario M2J 1R5 
Tel: (416) 499-9333 
CH 

Quebec 
Hewlett-Packard (Canada) Ltd. 
17500 South Service Road 
Trans-Canada Highway 
KIRKLAND, Quebec H9J 2M5 
Tel: (514) 697-4232 
A,CH,CM,CS,E,MP,P* 

Hewlett-Packard (Canada) Ltd. 
Les Galeries du Vallon 
2323 Du Versont Nord 
STE. FOY, Quebec G1N 4C2 
Tel: (418) 687-4570 
CH 

CHILE 
Jorge Calcagni y Cia. Ltda. 
AV. Italia 634 Santiago 
Casilla 16475 
SANTIAGO 9 
Tel: 222-0222 
Telex: Public Booth 440001 
A,CM,E,M 

Olympia (Chile) Ltda. 
Av. Rodrigo de Araya 1045 
Casilla 256-V 
SANTIAGO 27 
Tel: (02) 22 55 044 
Telex: 240-565 OLYMP CL 
Cable: Olympiachile Santiagochile 
CH,CS,P 

CHINA, People’s Republic of 
China Hewlett-Packard Rep. Office 
P.O. Box 418 
1A Lane 2, Luchang St. 
Beiwei Rd., Xuanwu District 
BEIJING 
Tel: 33-1947, 33-7426 
Telex: 22601 CTSHP CN 
Cable: 1920 
A,CH,CM,CS,E,P 

COLOMBIA 
Instrumentaci6n 
H. A. Langebaek & Kier S.A. 
Carrera 4A No. 52A-26 
Apartado Aereo 6287 
BOGOTA 1, D.E. 
Tel: 212-1466 
Telex: 44400 INST CO 
Cable: AARIS Bogota 
CM,E,M 

Casa Humboldt Ltda. 
Carrera 14, No. 98-60 
Apartado Aereo 51283 
BOGOTA 1, D.E. 
Tel: 256-1686 
Telex: 45403 CCAL CO. 
A 

COSTA RICA 
Cientifica Costarricense S.A. 
Avenida 2, Calle 5 

San Pedro de Montes de Oca 
Apartado 10159 
SAN JOSE 
Tel: 24-38-20, 24-08-19 
Telex: 2367 GALGUR CR 
CM,E,M 

CYPRUS 
Telerexa Ltd. 

P.O. Box 4809 
14C Stassinos Avenue 
NICOSIA 
Tel: 62698 
Telex: 2894 LEVIDO CY 
E,M,P 

DENMARK 
Hewlett-Packard A/S 
Datavej 52 
DK-3460 BIRKEROD 
Tel: (02) 81-66-40 
Telex: 37409 hpas dk 
A,CH,CM,CS,E,MS,P 

Hewlett-Packard A/S 
Rolighedsvej 32 
DK-8240 RISSKOV, Aarhus 
Tel: (06) 17-60-00 
Telex: 37409 hpas dk 
CH,E 

DOMINICAN REPUBLIC 
Microprog S.A. 
Juan Tomas Mejia y Cotes No. 60 
Arroyo Hondo 
SANTO DOMINGO 
Tel: 565-6268 
Telex: 4510 ARENTA DR (RCA) P 

ECUADOR 
CYEDE Cia. Ltda. 
Avenida Eloy Alfaro 1749 
Casilla 6423 CCI 
QUITO 
Tel: 450-975, 243-052 
Telex: 2548 CYEDE ED 
CM,E,P 

Hospitalar S.A. 
Robles 625 
Casilla 3590 
QUITO 
Tel: 545-250, 545-122 
Telex: 2485 HOSPTL ED 
Cable: HOSPITALAR-Quito 
M 

EGYPT 
International Engineering Associates 
24 Hussein Hegazi Street 
Kasr-el-Aini 
CAIRO 
Tel: 23829, 21641 
Telex: IEA UN 93830 
CH,CS,E,M 

EGYPOR 
P.0.Box 2558 
42 El Zahraa Street 
CAIRO, Egypt 
Tel: 65 00 21 
Telex: 93 337 
P 

EL SALVADOR 
IPESA de El Salvador S.A. 

29 Avenida Norte 1216 

SAN SALVADOR 

Tel: 26-6858, 26-6868 
Telex: 20539 IPESASAL 
A,CH,CM,CS,E,P 

FINLAND 
Hewlett-Packard Oy 
Revontulentie 7 
PL 24 
SF-02101 ESPOO 10 
Tel: (90) 4550211 
Telex: 121563 hewpa sf 
CH,CM,CS,P 

Hewlett-Packard Oy 
(Olariniluoma 7) 
PL 24 
02101 ESPOO 10 
Tel: (90) 4521022 
A,E,MS 

Hewlett-Packard Oy 
Aatoksenkatv 10-C 
SF-40720-72 JYVASKYLA 
Tel: (941) 216318 
CH 

Hewlett-Packard Oy 
Kainvuntie 1-C 
SF-90 140-14 OULU 
Tel: (981) 338785 
CH 

FRANCE 
Hewlett-Packard France 
Z.|. Mercure B 
Rue Berthelot 

F-13763 Les Milles Cedex 
AIX-EN-PROVENCE 
Tel: 16 (42) 59-41-02 
Telex: 410770F 
A,CH,E,MS,P* 

Hewlett-Packard France 

64, rue Marchand Saillant 
F-61000 ALENCON 
Tel: 16 (33) 29 04 42 

Hewlett-Packard France 
Boite Postale 503 
F-25026 BESANCON 
28 rue de la Republique 
F-25000 BESANCON 
Tel: 16 (81) 83-16-22 
CH,M 

Hewlett-Packard France 
13, Place Napoleon Ill 
F-29000 BREST 
Tel: 16 (98) 03-38-35 

Hewlett-Packard France 
Chemin des Mouilles 

Boite Postale 162 
F-69130 ECULLY Cedex (Lyon) 
Tel: 16 (78) 833-81-25 
Telex: 310617F 
A,CH,CS,E,MP 

Hewlett-Packard France 
Tour Lorraine 

Boulevard de France 
F-91035 EVRY Cedex 
Tel: 16 6 077-96-60 
Telex: 6923 15F 
E 

Hewlett-Packard France 

Parc d’Activite du Bois Briard 
Ave. du Lac 

F-91040 EVRY Cedex 
Tel: 16 6 077-8383 
Telex: 6923 15F 
E 

Hewlett-Packard France 
5, avenue Raymond Chanas 
F-38320 EYBENS (Grenoble) 
Tel: 16 (76) 25-81-41 
Telex: 980124 HP GRENOB EYBE 
CH 

Hewlett-Packard France 
Centre d’Affaire Paris-Nord 
Batiment Ampére 5 étage 
Rue de la Commune de Paris 

Boite Postale 300 
F-93153 LE BLANC MESNIL 
Tel: 16 (1) 865-44-52 
Telex: 211032F 
CH,CS,E,MS 

Hewlett-Packard France 
Parc d’Activités Cadera 
Quartier Jean Mermoz 
Avenue du Président JF Kennedy 
F-33700 MERIGNAC (Bordeaux) 
Tel: 16 (56) 34-00-84 
Telex: 550105F 
CH,E,MS 

Hewlett-Packard France 
Immueble “Les 3 B” 
Nouveau Chemin de la Garde 
ZAC de Bois Briand 
F-44085 NANTES Cedex 
Tel: 16 (40) 50-32-22 
CH* * 



FRANCE (Cont’d) 
Hewlett-Packard France 
125, rue du Faubourg Bannier 
F-45000 ORLEANS 
Tel: 16 (38) 68 01 63 

Hewlett-Packard France 
Zone Industrielle de Courtaboeuf 
Avenue des Tropiques 
F-91947 Les Ulis Cedex ORSAY 
Tel: (6) 907-78-25 
Telex: 600048F 
A,CH,CM,CS,E,MP,P 

Hewlett-Packard France 
Paris Porte-Maillot 
15, Avenue de L’Amiral Bruix 
F-75782 PARIS CEDEX 16 
Tel: 16 (1) 502-12-20 
Telex: 613663F 
CH,MS,P 

Hewlett-Packard France 
124, Boulevard Tourasse 
F-64000 PAU 
Tel: 16 (59) 80 38 02 

Hewlett-Packard France 
2 Allée de la Bourgonnette 
F-35100 RENNES 
Tel: 16 (99) 51-42-44 
Telex: 7409 12F 
CH,CM,E,MS,P* 

Hewlett-Packard France 
98 Avenue de Bretagne 
F-76100 ROUEN 
Tel: 16 (35) 63-57-66 
CH**,CS 

Hewlett-Packard France 

4 Rue Thomas Mann 

Boite Postale 56 
F-67033 STRASBOURG Cedex 
Tel: 16 (88) 28-56-46 
Telex: 89014 1F 
CH,E,MS,P* 

Hewlett-Packard France 
Le Péripole 
20, Chemin du Pigeonnier de la 
Cépiére 
F-31083 TOULOUSE Cedex 
Tel: 16 (61) 40-11-12 
Telex: 531639F 
A,CH,CS,E,P* 

Hewlett-Packard France 
9, rue Baudin 
F-26000 VALENCE 
Tel: 16 (75) 42 76 16 

Hewlett-Packard France 

Carolor 
ZAC de Bois Briand 

F-57640 VIGY (Metz) 
Tel: 16 (8) 771 20 22 
CH 

Hewlett-Packard France 
Immeuble Péricentre 
F-59658 VILLENEUVE D’ASCQ Cedex 

Tel: 16 (20) 91-41-25 
Telex: 160124F 
CH,E,MS,P* 

GERMAN FEDERAL 
REPUBLIC 
Hewlett-Packard GmbH 
Geschaftsstelle 
Keithstrasse 2-4 
D-1000 BERLIN 30 
‘Tel: (030) 24-90-86 
Telex: 018 3405 hpbin d 
A,CH,E,M,P 

Hewlett-Packard GmbH 

Geschéftsstelle 
Herrenberger Strasse 130 
D-7030 BOBLINGEN 
Tel: (7031) 14-0 
Telex: 
A,CH,CM,CS,E,MP,P 

Hewlett-Packard GmbH 
Geschiaftsstelle 
Emanuel-Leutze-Strasse 1 

D-4000 DUSSELDORF 
Tel: (0211) 5971-1 
Telex: 085/86 533 hpdd d 
A,CH,CS,E,MS,P 

Hewlett-Packard GmbH 
Geschiaftsstelle 
Schleefstr. 28a 
D-4600 DORTMUND-Aplerbeck 
Tel: (0231) 45001 

Hewlett-Packard GmbH 
Vertriebszentrale Frankfurt 
Berner Strasse 117 
Postfach 560 140 
D-6000 FRANKFURT 56 
Tel: (0611) 50-04-1 
Telex: 04 13249 hpffm d 
A,CH,CM,CS,E,MP,P 

Hewlett-Packard GmbH 
Geschaftsstelle 
Aussenstelle Bad Homburg 
Louisenstrasse 115 
D-6380 BAD HOMBURG 
Tel: (06172) 109-0 

Hewlett-Packard GmbH 
Geschaftsstelle 
Kapstadtring 5 
D-2000 HAMBURG 60 
Tel: (040) 63804-1 
Telex: 021 63 032 hphh d 
A,CH,CS,E,MS,P 

Hewlett-Packard GmbH 
Geschaftsstelle 
Heidering 37-39 
D-3000 HANNOVER 61 
Tel: (0511) 5706-0 
Telex: 092 3259 
A,CH,CM,E,MS,P 

Hewlett-Packard GmbH 
Geschiaftsstelle 
Rosslauer Weg 2-4 
D-6800 MANNHEIM 

Tel: (0621) 70050 
Telex: 0462105 
A,C,E 

Hewlett-Packard GmbH 
Geschaftsstelle 
Messerschmittstrasse 7 
D-7910 NEU ULM 
Tel: 0731-70241 
Telex: 0712816 HP ULM-D 
A,C,E* 

Hewlett-Packard GmbH 
Geschaftsstelle 
Ehhericherstr. 13 
D-8500 NURNBERG 10 
Tel: (0911) 5205-0 
Telex: 0623 860 

CH,CM,E,MS,P 

Hewlett-Packard GmbH 
Geschaftsstelle 
Eschenstrasse 5 
D-8028 TAUFKIRCHEN 
Tel: (089) 6117-1 
Telex: 0524985 
A,CH,CM,E,MS,P 

SALES & SUPPORT OFFICES [3] 
A d al i rranged alphabetically by country i 

GREAT BRITAIN 

See United Kingdom 

GREECE 
Kostas Karaynnis S.A. 
8 Omirou Street 
ATHENS 133 
Tel: 32 30 303, 32 37 371 
Telex: 215962 RKAR GR 
A,CH,CM,CS,E,M,P 

PLAISIO S.A. 
G. Gerardos 
24 Stournara Street 
ATHENS 

Tel; 36- 11-160 
Telex: 221871 
P 

GUATEMALA 
IPESA 
Avenida Reforma 3-48, Zona 9 

GUATEMALA CITY 
Tel: 316627, 314786 
Telex: 4192 TELTRO GU 
A,CH,CM,CS,E,M,P 

HONG KONG 
Hewlett-Packard Hong Kong, Ltd. 
G.P.0. Box 795 
5th Floor, Sun Hung Kai Centre 
30 Harbour Road 
HONG KONG 
Tel: 5-8323211 
Telex: 66678 HEWPA HX 
Cable: HEWPACK HONG KONG 
E,CH,CS,P 

CET Ltd. 
1402 Tung Wah Mansion 
199-203 Hennessy Rad. 
Wanchia, HONG KONG 
Tel: 5-729376 
Telex: 85148 CET HX 
CM 

Schmidt & Co. (Hong Kong) Ltd. 
Wing On Centre, 28th Floor 
Connaught Road, C. 
HONG KONG 
Tel: 5-455644 
Telex: 74766 SCHMX HX 
A,M 

ICELAND 
Elding Trading Company Inc. 
Hafnarnvoli-Tryggvagotu 
P.O. Box 895 
IS-REYKJAVIK 
Tel: 1-58-20, 1-63-03 
M 

INDIA 
Computer products are sold through 
Blue Star Ltd. All computer repairs and 
maintenance service is done through 
Computer Maintenance Corp. 

Blue Star Ltd. 
Sabri Complex Il Floor 
24 Residency Rd. 
BANGALORE 560 025 
Tel: 55660 
Telex: 0845-430 
Cable: BLUESTAR 
A,CH*,CM,CS*,E 

-Blue Star Ltd. 

Band Box House 
Prabhadevi 

BOMBAY 400 025 
Tel; 422-3101 
Telex: 011-3751 
Cable: BLUESTAR 
A,M 

Blue Star Ltd. 
Sahas 
414/2 Vir Savarkar Marg 
Prabhadevi 

BOMBAY 400 025 
Tel: 422-6155 
Telex: 011-4093 
Cable: FROSTBLUE 
A,CH*,CM,CS*,E,M 

Blue Star Ltd. 

Kalyan, 19 Vishwas Colony 
Alkapuri, BORODA, 390 005 
Tel: 65235 
Cable: BLUE STAR 
A 

Blue Star Ltd. 
7 Hare Street 

CALCUTTA 700 001 
Tel: 12-01-31 
Telex: 021-7655 
Cable: BLUESTAR 
A,M 

Blue Star Ltd. 

133 Kodambakkam High Road 
MADRAS 600 034 
Tel: 82057 
Telex: 041-379 

Cable: BLUESTAR 
A,M 

Blue Star Ltd. 

Bhandari House, 7th/8th Floors 

91 Nehru Place 
NEW DELHI 110 024 
Tel: 682547 
Telex: 031-2463 

Cable: BLUESTAR 
A,CH*,CM,CS*,E,M 

Blue Star Ltd. 
15/16:C Wellesley Ra. 
PUNE 411 011 
Tel: 22775 
Cable: BLUE STAR 
A 

Blue Star Ltd. 

2-2-47/1108 Bolarum Rd. 
SECUNDERABAD 500 003 
Tel: 72057 
Telex: 0155-459 
Cable: BLUEFROST 
A,E 

Blue Star Ltd. 
T.C. 7/603 Poornima 
Maruthankuzhi 

TRIVANDRUM 695 013 
Tel: 65799 
Telex: 0884-259 
Cable: BLUESTAR 
E 

Computer Maintenance Corporation 
Ltd. 
115, Sarojini Devi Road 
SECUNDERABAD 500 003 
Tel: 310-184, 345-774 
Telex: 031-2960 
CH 



a 
i) 

SALES & SUPPORT OFFICES 
Arranged alphabetically by country 

INDONESIA 
BERCA Indonesia P.T. 
P.0.Box 496/Jkt. 
Jl. Abdul Muis 62 
JAKARTA 
Tel: 21-373009 
Telex: 46748 BERSAL IA 
Cable: BERSAL JAKARTA 
Pp 

BERCA Indonesia P.T. 
P.0.Box 2497/Jkt 
Antara Bldg., 17th Floor 
Jl. Medan Merdeka Selatan 17 
JAKARTA-PUSAT 
Tel: 21-344-181 
Telex: BERSAL IA 
A,CS,E,M 

BERCA Indonesia P.T. 
P.O. Box 174/SBY. 
Ji. Kutei No. 11 
SURABAYA 
Tel: 68172 
Telex: 31146 BERSAL SB 
Cable: BERSAL-SURABAYA 
A*, EMP 

IRAQ 
Hewlett-Packard Trading S.A. 
Service Operation 
Al Mansoor City 9B/3/7 
BAGHDAD 
Tel: 55 1-49-73 
Telex: 212-455 HEPAIRAQ IK 
CH,CS 

IRELAND 
Hewlett-Packard Ireland Ltd. 

82/83 Lower Leeson Street 
DUBLIN 2 
Tel: 0001 608800 
Telex: 30439 

A,CH,CM,CS,E,M,P 

Cardiac Services Ltd. 
Kilmore Road 
Artane 

DUBLIN 5 
Tel: (01) 351820 
Telex: 30439 
M 

ISRAEL 
Eldan Electronic Instrument Ltd. 
P.0.Box 1270 
JERUSALEM 91000 
16, Ohaliav St. 

JERUSALEM 94467 
Tel: 533 221, 553 242 
Telex: 25231 AB/PAKRD IL 
A 

Electronics Engineering Division 
Motorola Israel Ltd. 

16 Kremenetski Street 
P.O. Box 25016 
TEL-AVIV 67899 
Tel: 3 88 388 
Telex: 33569 Motil IL 

Cable: BASTEL Tel-Aviv 
CH,CM,CS,E,M,P 

ITALY 
Hewlett-Packard Italiana S.p.A 
Traversa 99C 
Via Giulio Petroni, 19 
|-70124 BARI 
Tel: (080) 41-07-44 
M 

Hewlett-Packard Italiana S.p.A. 
Via Martin Luther King, 38/III 
|-40132 BOLOGNA 
Tel: (051) 402394 
Telex: 511630 
CH,E,MS 

Hewlett-Packard Italiana S.p.A. 
Via Principe Nicola 43G/C 
1-95126 CATANIA 
Tel: (095) 37-10-87 
Telex: 970291 
C,P 

Hewlett-Packard Italiana S.p.A. 
Via G. Di Vittorio 9 
|-20063 CERNUSCO SUL NAVIGLIO 
(Milano) 
Tel: (02) 923691 
Telex: 334632 
A,CH,CM,CS,E,MP,P 

Hewlett-Packard Italiana S.p.A. 
Via C. Colombo 49 
|-20090 TREZZANO SUL NAVIGLIO 
(Milano) 

Tel: (02) 4459041 
Telex: 322116 
C,M 

Hewlett-Packard Italiana S.p.A. 
Via Nuova San Rocco a 
Capodimonte, 62/A 
|-80131 NAPOLI 
Tel: (081) 7413544 
Telex: 710698 
A,CH,E 

Hewlett-Packard Italiana S.p.A. 
Viale G. Modugno 33 
|-16156 GENOVA PEGLI 
Tel: (010) 68-37-07 
Telex: 215238 
E,C 

Hewlett-Packard Italiana S.p.A. 
Via Pelizzo 15 
1-35128 PADOVA 
Tel: (049) 664888 
Telex: 430315 
A,CH,E,MS 

Hewlett-Packard Italiana S.p.A. 
Viale C. Pavese 340 
1-00144 ROMA EUR 
Tel: (06) 54831 
Telex: 610514 
A,CH,CM,CS,E,MS,P* 

Hewlett-Packard Italiana S.p.A. 
Via di Casellina 57/C 
|-50018 SCANDICCI-FIRENZE 
Tel: (055) 753863 

Hewlett-Packard Italiana S.p.A. 
Corso Svizzera, 185 
I-10144 TORINO 
Tel: (011) 74 4044 
Telex: 221079 
CH,E 

JAPAN 
Yokogawa-Hewlett-Packard Ltd. 
152-1, Onna 
ATSUGI, Kanagawa, 243 
Tel: (0462) 28-0451 
CM,C*,E 

Yokogawa-Helwett-Packard Ltd. 
Meiji-Seimei Bldg. 6F 
3-1 Hon Chiba-Cho 
CHIBA, 280 
Tel: 472 25 7701 
E,CH,CS 

Yokogawa-Hewlett-Packard Ltd. 
Yasuda-Seimei Hiroshima Bldg. 
6-11, Hon-dori, Naka-ku 
HIROSHIMA, 730 
Tel: 82-24 1-0611 

Yokogawa-Hewlett-Packard Ltd. 
Towa Building 
2-3, Kaigan-dori, 2 Chome Chuo-ku 
KOBE, 650 
Tel: (078) 392-4791 

Yokogawa-Hewlett-Packard Ltd. 
Kumagaya Asahi 82 Bldg 
3-4 Tsukuba 
KUMAGAYA, Saitama 360 
Tel: (0485) 24-6563 
CH,CM,E 

Yokogawa-Hewlett-Packard Ltd. 
Asahi Shinbun Daiichi Seimei Bldg. 
4-7, Hanabata-cho 
KUMAMOTO,860 
Tel: (0963) 54-7311 
CH,E 

Yokogawa-Hewlett-Packard Ltd. 
Shin-Kyoto Center Bidg. 
614, Higashi-Shiokoji-cho 
Karasuma-Nishiiru 
Shiokoji-dori, Shimogyo-ku 
KYOTO, 600 
Tel: 075-343-0921 
CH,E 

Yokogawa-Hewlett-Packard Ltd. 
Mito Mitsui Bldg 
4-73, Sanno-maru, 1 Chome 
MITO, Ibaraki 310 

Tel: (0292) 25-7470 
CH,CM,E 

Yokogawa-Hewlett-Packard Ltd. 
Sumitomo Seimei 14-9 Bldg. 
Meieki-Minami, 2 Chome 
Nakamura-ku 
NAGOYA, 450 
Tel: (052) 571-5171 
CH,CM,CS,E,MS 

Yokogawa-Hewlett-Packard Ltd. 
Chuo Bidg., 
4-20 Nishinakajima, 5 Chome 
Yodogawa-ku 
OSAKA, 532 
Tel: (06) 304-6021 
Telex: YHPOSA 523-3624 
A,CH,CM,CS,E,MP,P* 

Yokogawa-Hewlett-Packard Ltd. 
27-15, Yabe, 1 Chome 
SAGAMIHARA Kanagawa, 229 
Tel: 0427 59-1311 

Yokogawa-Hewlett-Packard Ltd. 
Daiichi Seimei Bldg. 
7-1, Nishi Shinjuku, 2 Chome 
Shinjuku-ku, TOKYO 160 
Tel: 03-348-4611 
CH,E 

Yokogawa-Hewlett-Packard Ltd. 
29-21 Takaido-Higashi, 3 Chome 
Suginami-ku TOKYO 168 
Tel: (03) 331-611 
Telex: 232-2024 YHPTOK 
A,CH,CM,CS,E,MP,P* 

Yokogawa-Hewlett-Packard Ltd. 
Daiichi Asano Building 
2-8, Odori, 5 Chome 
UTSUNOMIYA, Tochigi 320 
Tel: (0286) 25-7155 
CH,CS,E 

Yokogawa-Hewlett-Packard Ltd. 
Yasuda Seimei Nishiguchi Bldg. 
30-4 Tsuruya-cho, 3 Chome 
YOKOHAMA 221 
Tel: (045) 312-1252 
CH,CM,E 

JORDAN 
Mouasher Cousins Company 
P.O. Box 1387 
AMMAN 
Tel: 24907, 39907 
Telex: 21456 SABCO JO 
CH,E,M,P 

KENYA 
ADCOM Ltd., Inc., Kenya 
P.0.Box 30070 
NAIROBI 

Tel: 331955 
Telex: 22639 
E,M 

KOREA 
Samsung Electronics HP Division 
12 FI. Kinam Blag. 
San 75-31, Yeoksam-Dong 
Kangnam-Ku 
Yeongdong P.0. Box 72 
SEOUL 
Tel: 555-7555, 555-5447 
Telex: K27364 SAMSAN 
A,CH,CM,CS,E,M,P 

KUWAIT 
Al-Khaldiya Trading & Contracting 
P.O. Box 830 Safat 
KUWAIT 
Tel: 42-4910, 41-1726 
Telex: 22481 Areeg kt 
CH,E,M 

Photo & Cine Equipment 
P.0. Box'270 Safat 
KUWAIT 
Tel: 42-2846, 42-3801 
Telex: 22247 Matin kt 
P 

LEBANON 
G.M. Dolmadjian 
Achrafieh 

P.O. Box 165. 167 
BEIRUT 
Tel: 290293 
MP** 

Computer Information Systems 
P.O. Box 11-6274 
BEIRUT 
Tel: 89 40 73 
Telex: 22259 
(6; 

LUXEMBOURG 
Hewlett-Packard Belgium S.A./N.V. 
Blvd de la Woluwe, 100 
Woluwedal 
B- 1200 BRUSSELS 
Tel: (02) 762-32-00 
Telex: 23-494 paloben bru 
A,CH,CM,CS,E,MP,P 

MALAYSIA 
Hewlett-Packard Sales (Malaysia) 
Sdn. Bhd. 
1st Floor, Bangunan British 
American 

Jalan Semantan, Damansara Heights 
KUALA LUMPUR 23-03 
Tel: 943022 
Telex: MA31011 
A,CH,E,M,P* 



MAYLAYSIA (Cont’d) 
Protel Engineering 
P.0.Box 1917 
Lot 6624, Section 64 
23/4 Pending Road 
Kuching, SARAWAK 
Tel: 36299 
Telex: MA 70904 PROMAL 
Cable: PROTELENG 
A,E,M 

MALTA 
Philip Toledo Ltd. 
Notabile Rd. 
MRIEHEL 
Tel: 447 47, 455 66 
Telex: Media MW 649 
EP 

MEXICO 
Hewlett-Packard Mexicana, S.A. 

de C.V. 
Av. Periferico Sur No. 6501 
Tepepan, Xochimilco 
16020 MEXICO D.F. 
Tel: 6-76-46-00 
Telex: 17-74-507 HEWPACK MEX 
A,CH,CS,E,MS,P 

Hewlett-Packard Mexicana, S.A. 

de C.V. 
Ave. Colonia del Valle 409 
Col. del Valle 
Municipio de Garza Garcia 
MONTERREY, Nuevo Leon 
Tel: 78 42 41 
Telex: 038 410 
CH 

ECISA 
José Vasconcelos No. 218 
Col. Condesa Deleg. Cuauhtémoc 
MEXICO D.F. 06140 
Tel: 553-1206 
Telex: 17-72755 ECE ME 
M 

MOROCCO 
Dolbeau 
81 rue Karatchi 

CASABLANCA 
Tel: 3041-82, 3068-38 
Telex: 23051, 22822 
E 

Gerep 
2 rue d’Agadir 
Boite Postale 156 
CASABLANCA 
Tel: 272093, 272095 
Telex: 23 739 
P 

NETHERLANDS 
Hewlett-Packard Nederland B.V. 
Van Heuven Goedhartlaan 121 
NL 1181KK AMSTELVEEN 
P.O. Box 667 
NL1180 AR AMSTELVEEN 
Tel: (020) 47-20-21 
Telex: 13 216 HEPA NL 
A,CH,CM,CS,E,MP,P 

Hewlett-Packard Nederland B.V. 

Bongerd 2 
NL 2906VK CAPELLE A/D IJSSEL 
P.O. Box 41 
NL 2900AA CAPELLE A/D IJSSEL 
Tel: (10) 51-64-44 
Telex: 21261 HEPAC NL 
A,CH,CS,E 

Hewlett-Packard Nederland B.V. 
Pastoor Petersstraat 134-136 
NL 5612 LV EINDHOVEN 
P.O. Box 2342 
NL 5600 CH EINDHOVEN 
Tel: (040) 326911 
Telex: 51484 hepae nl 
A,CH**,E,M 

NEW ZEALAND 
Hewlett-Packard (N.Z.) Ltd. 
5 Owens Road 
P.O. Box 26-189 
Epsom, AUCKLAND 
Tel: 687-159 
Cable: HEWPACK Auckland 
CH,CM,E,P* 

Hewlett-Packard (N.Z.) Ltd. 
4-12 Cruickshank Street 
Kilbirnie, WELLINGTON 3 
P.O. Box 9443 
Courtenay Place, WELLINGTON 3 
Tel: 877-199 
Cable: HEWPACK Wellington 
CH,CM,E,P 

Northrop Instruments & Systems Ltd. 
369 Khyber Pass Road 
P.O. Box 8602 
AUCKLAND 
Tel: 794-091 
Telex: 60605 
A.M 

Northrop Instruments & Systems Ltd. 
110 Mandeville St. 
P.O. Box 8388 
CHRISTCHURCH 
Tel: 486-928 
Telex: 4203 
A.M 

Northrop Instruments & Systems Ltd. 
Sturdee House 
85-87 Ghuznee Street 
P.O. Box 2406 
WELLINGTON 
Tel: 850-091 
Telex: NZ 3380 
A.M 

NORTHERN IRELAND 

See United Kingdom 

NORWAY 
Hewlett-Packard Norge A/S 
Folke Bernadottes vei 50 
P.O. Box 3558 
N-5033 FYLLINGSDALEN (Bergen) 
Tel: 0047/5/16 55 40 
Telex: 16621 hpnas n 
CH,CS,E,MS 

Hewlett-Packard Norge A/S 
Osterndalen 16-18 
P.O. Box 34 
N-1345 OSTERAS 
Tel: 0047/2/17 11 80 
Telex: 16621 hpnas n 
A,CH,CM,CS,E,M,P 

OMAN 
Khimjil Ramdas 
P.O. Box 19 
MUSCAT 
Tel: 722225, 745601 
Telex: 3289 BROKER MB MUSCAT 
P 

Suhail & Saud Bahwan 

P.0.Box 169 
MUSCAT 
Tel: 734 201-3 
Telex: 3274 BAHWAN MB 

SALES & SUPPORT OFFICES [5] 
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PAKISTAN 
Mushko & Company Ltd. 
1-B, Street'43 
Sector F-8/1 
ISLAMABAD 
Tel: 51071 
Cable: FEMUS Rawalpindi 
AEM 

Mushko & Company Ltd. 
Oosman Chambers 
Abdullah Haroon Road 
KARACHI 0302 
Tel: 524131, 524132 
Telex: 2894 MUSKO PK 
Cable: COOPERATOR Karachi 
A,E,M,P* 

PANAMA 
Electr6nico Balboa, S.A. 
Calle Samuel Lewis, Ed. Alfa 
Apartado 4929 
PANAMA 5 

Tel: 63-6613, 63-6748 
Telex: 3483 ELECTRON PG 
A,CM,E,M,P 

PERU 
Cia Electro Médica S.A. 
Los Flamencos 145, San Isidro 

Casilla 1030 

LIMA 7 
Tel: 41-4325, 41-3703 
Telex: Pub. Booth 25306 
CM,E,M,P 

PHILIPPINES 
The Online Advanced Systems 
Corporation 
Rico House, Amorsolo Cor. Herrera 
Street 
Legaspi Village, Makati 
P.O. Box 1510 
Metro MANILA 

Tel: 85-35-81, 85-34-91, 85-32-21 
Telex: 3274 ONLINE 
A,CH,CS,E,M 

Electronic Specialists and Proponents 
Inc. 
690-B Epifanio de los Santos Avenue 
Cubao, QUEZON CITY 
P.0. Box 2649 Manila 
Tel: 98-96-81, 98-96-82, 98-96-83 
Telex: 40018, 42000 ITT GLOBE 
MACKAY BOOTH 
P 

PORTUGAL 
Mundinter 
Intercambio Mundial de Comércio 

S.AR.L. 
P.O. Box 2761 
Av. Antonio Augusto de Aguiar 138 
P-LISBON 
Tel: (19) 53-21-31, 53-21-37 
Telex: 16691 munter p 
M 

Soquimica 
Av. da Liberdade, 220-2 
1298 LISBOA Codex 
Tel: 56 21 81/2/3 
Telex: 13316 SABASA 
P 

Telectra-Empresa Técnica de 
Equipmentos Eléctricos S.A.R.L. 
Rua Rodrigo da Fonseca 103 
P.O. Box 2531 
P-LISBON 1 
Tel: (19) 68-60-72 
Telex: 12598 
CH,CS,E,P 

PUERTO RICO 
Hewlett-Packard Puerto Rico 

Ave. Mufioz Rivera #101 
Esq. Calle Ochoa 
HATO REY, Puerto Rico 00918 
Tel: (809) 754-7800 

Hewlett-Packard Puerto Rico 
Calle 272 Edificio 203 
Urb. Country Club 
RIO PIEDRAS, Puerto Rico 
P.O. Box 4407 
CAROLINA, Puerto Rico 00628 
Tel: (809) 762-7255 
A,CH,CS 

QATAR 
Computearbia 
P.O. Box 2750 
DOHA 
Tel: 883555 
Telex: 4806 CHPARB 
P 

Eastern Technical Services 

P.0.Box 4747 
DOHA 
Tel: 329 993 
Telex: 4156 EASTEC DH 

Nasser Trading & Contracting 
P.O.Box 1563 
DOHA 
Tel: 22170, 23539 
Telex: 4439 NASSER DH 
M 

SAUDI ARABIA 
Modern Electronic Establishment 
Hewlett-Packard Division 

P.O. Box 22015 
Thuobah 
AL-KHOBAR 

Tel: 895-1760, 895-1764 
Telex: 671 106 HPMEEK SJ 
Cable: ELECTA AL-KHOBAR 
CH,CS,E,M 

Modern Electronic Establishment 
Hewlett-Packard Division 

P.O. Box 1228 
Redec Plaza, 6th Floor 

JEDDAH 
Tel: 644 38 48 
Telex: 4027 12 FARNAS SJ 
Cable: ELECTA JEDDAH 
CH,CS,E,M 

Modern Electronic Establishment 

Hewlett-Packard Division 

P.0.Box 22015 
RIYADH 

Tel: 491-97 15, 491-63 87 
Telex: 202049 MEERYD SJ 
CH,CS,E,M 

Abdul Ghani El Ajou 
P.O. Box 78 
RIYADH 
Tel: 40 41717 
Telex: 200 932 EL AJOU 
P 

SCOTLAND 

See United Kingdom 

SINGAPORE 
Hewlett-Packard Singapore (Sales) 
Pte. Ltd. 
#08-00 Inchcape House 
450-2 Alexandra Road 
P.O. Box 58 Alexandra Rd. Post Office 
SINGAPORE, 9115 
Tel: 631788 
Telex: HPSGSO RS 34209 
Cable: HEWPACK, Singapore 
A,CH,CS,E,MS,P 
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SINGAPORE (Cont’d) 
Dynamar International Ltd. 
Unit 05-11 Block 6 
Kolam Ayer Industrial Estate 
SINGAPORE 1334 
Tel: 747-6188 
Telex: RS 26283 
CM 

SOUTH AFRICA 
Hewlett-Packard So Africa (Pty.) Ltd. 
P.O. Box 120 
Howard Place CAPE PROVINCE 7450 
Pine Park Center, Forest Drive, 

Pinelands 

CAPE PROVINCE 7405 
Tel: 53-7954 

Telex: 57-20006 
A,CH,CM,E,MS,P 

Hewlett-Packard So Africa (Pty.) Ltd. 
P.O. Box 37099 
92 Overport Drive 
DURBAN 4067 
Tel: 28-4178, 28-4179, 28-4110 
Telex: 6-22954 
CH,CM 

Hewlett-Packard So Africa (Pty.) Ltd. 
6 Linton Arcade 
511 Cape Road 
Linton Grange 
PORT ELIZABETH 6000 
Tel: 041-302 148 
CH 

Hewlett-Packard So Africa (Pty.) Ltd. 
P.0.Box 33345 
Glenstantia 0010 TRANSVAAL 

1st Floor East 

Constantia Park Ridge Shopping 
Centre 
Constantia Park 
PRETORIA 

Tel: 982043 
Telex: 32163 

CH,E 

Hewlett-Packard So Africa (Pty.) Ltd. 

Private Bag Wendywood 
SANDTON 2144 
Tel: 802-5111, 802-5125 
Telex: 4-20877 
Cable: HEWPACK Johannesburg 
A,CH,CM,CS,E,MS,P 

SPAIN 
Hewlett-Packard Espafola S.A. 
Calle Entenza, 321 
E-BARCELONA 29 

Tel: 322.24.51, 321.73.54 
Telex: 52603 hpbee 
A,CH,CS,E,MS,P 

Hewlett-Packard Espafiola S.A. 
Calle San Vicente S/No 
Edificio Albia |l 
E-BILBAO 1 
Tel: 423.83.06 
A,CH,E,MS 

Hewlett-Packard Espafiola S.A. 
Crta. de la Corufia, Km. 16, 400 
Las Rozas 
E-MADRID 

Tel: (1) 637.00. 11 

CH,CS,M 

Hewlett-Packard Espafiola S.A. 
Avda. S. Francisco Javier, S/no 
Planta 10. Edificio Sevilla 2, 
E-SEVILLA 5 
Tel: 64.44.54 
Telex: 72933 
A,CS,MS,P 

Hewlett-Packard Espafiola S.A. 
Calle Ramon Gordillo, 1 (Entlo.3) 
E-VALENCIA 10 
Tel: 361-1354 
CH,P 

SWEDEN 
Hewlett-Packard Sverige AB 
Sunnanvagen 14K 
S-22226 LUND 
Tel: (046) 13-69-79 
Telex: (854) 17886 (via Spanga 
office) 
CH 

Hewlett-Packard Sverige AB 
Ostra Tullgatan 3 
$-21128 MALMO 
Tel: (040) 70270 
Telex: (854) 17886 (via Spanga 
office) 

Hewlett-Packard Sverige AB 
Vastra Vintergatan 9 
S-70344 OREBRO 
Tel: (19) 10-48-80 
Telex: (854) 17886 (via Spanga 
Office) 
CH 

Hewlett-Packard Sverige AB 
Skalholtsgatan 9, Kista 
Box 19 
S-16393 SPANGA 
Tel: (08) 750-2000 
Telex: (854) 17886 
Telefax: (08) 7527781 
A,CH,CM,CS,E,MS,P 

Hewlett-Packard Sverige AB 
Frotallisgatan 30 
S-42132 VASTRA-FROLUNDA 
Tel: (031) 49-09-50 
Telex: (854) 17886 (via Spanga 
Office) 

CH,E,P 

SWITZERLAND 
Hewlett-Packard (Schweiz) AG 
Clarastrasse 12 

CH-4058 BASEL 
Tel: (61) 33-59-20 
A 

Hewlett-Packard (Schweiz) AG 
7, rue du Bois-du-Lan 
Case Postale 365 
CH-1217 MEYRIN 2 
Tel: (0041) 22-83-11-11 
Telex:27333 HPAG CH 
CH,CM,CS 

Hewlett-Packard (Schweiz) AG 
Allmend 2 

CH-8967 WIDEN 

Tel: (0041) 57 31 21 11 
Telex: 53933 hpag ch 
Cable: HPAG CH 
A,CH,CM,CS,E,MS,P 

SYRIA 
General Electronic Inc. 

Nuri Basha Ahnaf Ebn Kays Street 
P.O. Box 5781 
DAMASCUS 
Tel: 33-24-87 
Telex: 411 215 
Cable: ELECTROBOR DAMASCUS 
E 

Middle East Electronics 

P.0.Box 2308 
Abu Rumnaneh 

DAMASCUS 
Tel: 33 4 5 92 
Telex: 411 304 
M 

TAIWAN 
Hewlett-Packard Far East Ltd. 
Kaohsiung Office 
2/F 68-2, Chung Cheng 3rd Road 
KAOHSIUNG 
Tel: (07) 241-2318 
CH,CS,E 

Hewlett-Packard Far Easi Ltd. 
Taiwan Branch 

8th Floor 
337 Fu Hsing North Road 
TAIPEI 
Tel: (02) 712-0404 
Telex: 24439 HEWPACK 
Cable:HEWPACK Taipei 
A,CH,CM,CS,E,M,P 

Ing Lih Trading Co. 
3rd Floor, 7 Jen-Ai Road, Sec. 2 
TAIPEI 100 
Tel: (02) 3948191 
Cable: INGLIH TAIPEI 
A 

THAILAND 
Unimesa 
30 Patpong Ave., Suriwong 
BANGKOK 5 
Tel; 235-5727 
Telex: 84439 Simonco TH 
Cable: UNMESA Bangkok 
A,CH,CS,E,M 

Bangkok Business Equipment Ltd. 
5/5-6 Dejo Road 
BANGKOK 
Tel: 234-8670, 234-8671 
Telex: 87669-BEQUIPT TH 
Cable: BUSIQUIPT Bangkok 
P 

TRINIDAD & TOBAGO 
Caribbean Telecoms Ltd. 
50/A Jerningham Avenue 
P.O. Box 732 
PORT-OF-SPAIN 
Tel: 62-44213, 62-442 14 
Telex: 235,272 HUGCO WG 
CM,E,M,P. 

TUNISIA 
Tunisie Electronique 
31 Avenue de la Liberte 
TUNIS 
Tel: 280-144 
EF 

Corema 
1 ter. Av. de Carthage 
TUNIS 
Tel: 253-821 
Telex: 12319 CABAM TN 
M 

TURKEY 
Teknim Company Ltd. 
Iran Caddesi No. 7 

Kavaklidere, ANKARA 

Tel: 275800 
Telex: 42155 TKNM TR 
a 

EMA. 
Medina Eldem Sokak No.4 1/6 
Yuksel Caddesi 

ANKARA 

Tel: 175 622 
Telex: 42 591 
M 

UNITED ARAB EMIRATES 
Emitac Ltd. 
P.O. Box 2711 
ABU DHABI 

Tel: 82 04 19-20 
Cable: EMITAC ABUDHABI 

Emitac Ltd. 

P.O. Box 1641 

SHARJAH 
Tel: 591 181 
Telex: 68136 Emitac Sh 
CH,CS,E,M,P. 

UNITED KINGDOM 

GREAT BRITAIN 
Hewlett-Packard Ltd. 
Trafalgar House 
Navigation Road 
ALTRINCHAM 
Cheshire WA14 1NU 
Tel: 061 928 6422 
Telex: 668068 
A,CH,CS,E,M,MS,P 

Hewlett-Packard Ltd. 
Elstree House, Elstree Way 
BOREHAMWOOD, Herts WD6 1SG 
Tel: 01 207 5000 
Telex: 8952716 
E,CH,CS,P 

Hewlett-Packard Ltd. 

Oakfield House, Oakfield Grove 
Clifton BRISTOL, Avon BS8 2BN 
Tel: 0272 736806 
Telex: 444302 
CH,CS,E,P 

Hewlett-Packard Ltd. 
Bridewell House 
Bridewell Place 

LONDON EC4V 6BS 
Tel: 01 583 6565 
Telex: 298163 

CH,CS,P 

Hewlett-Packard Ltd. 
Fourier House 
257-263 High Street 
LONDON COLNEY 
Herts. AL2 1HA, St. Albans 
Tel: 0727 24400 
Telex: 1-89527 16 

CH,CS 

Hewlett-Packard Ltd. 
Pontefract Road 

NORMANTON, West Yorkshire WF6 1RN 

Tel: 0924 895566 
Telex: 557355 
CH,CS,P 

Hewlett-Packard Ltd. 
The Quadrangle 
106-118 Station Road 

REDHILL, Surrey RH1 1PS 
Tel: 0737 68655 
Telex: 947234 

CH,CS,E,P 



GREAT BRITAIN (Cont’d) 
Hewlett-Packard Ltd. 
Avon House 
435 Stratford Road 
Shirley, SOLIHULL, West Midlands 
B90 4BL 
Tel: 021 745 8800 
Telex: 339105 
CH,CS,E,P 

Hewlett-Packard Ltd. 
West End House 
41 High Street, West End 
SOUTHAMPTON 
Hampshire S03 3DQ 
Tel: 04218 6767 
Telex: 477138 
CH,CS,P 

Hewlett-Packard Ltd. 
Eskdale Rd. 
Winnersh, WOKINGHAM 
Berkshire RG11 5DZ 
Tel: 0734 696622 
Telex: 848884 
E 

Hewlett-Packard Ltd. 
King Street Lane 
Winnersh, WOKINGHAM 
Berkshire RG11 5AR 
Tel: 0734 784774 
Telex: 847178 
A,CH,CS,E,M,MP,P 

Hewlett-Packard Ltd. 
Nine Mile Ride 
Easthampstead, WOKINGHAM 
Berkshire, 3RG17 3LL 
Tel: 0344 773100 
Telex: 848805 
CH,CS,E,P 

IRELAND 

NORTHERN IRELAND 
Hewlett-Packard Ltd. 
Cardiac Services Building 
95A Finaghy Road South 
BELFAST BT 10 OBY 
Tel: 0232 625-566 
Telex: 747626 
CH,CS 

SCOTLAND 
Hewlett-Packard Ltd. 
SOUTH QUEENSFERRY 
West Lothian, EH30 9TG 
Tel: 031 331 1188 
Telex: 72682 
CH,CM,CS,E,M,P 

UNITED STATES 

Alabama 
Hewlett-Packard Co. 
700 Century Park South, Suite 128 
BIRMINGHAM, AL 35226 
Tel: (205) 822-6802 
A,CH,M 

Hewlett-Packard Co. 
420 Wynn Drive 
HUNTSVILLE, AL 35805 
P.O. Box 7700 
HUNTSVILLE, AL 35807 
Tel: (205) 830-2000 
CH,CM,CS,E,M* 

Arizona 
Hewlett-Packard Co. 
8080 Pointe Parkway West 
PHOENIX, AZ 85044 
Tel: (602) 273-8000 
A,CH,CM,CS,E,MS 

Hewlett-Packard Co. 
2424 East Aragon Road 
TUCSON, AZ 85706 
Tel: (602) 889-4631 
CH,E,MS** 

California 
Hewlett-Packard Co. 
99 South Hill Dr. 
BRISBANE, CA 94005 
Tel: (415) 330-2500 
CH,CS” 

Hewlett-Packard Co. 
P.O. Box 7830 (93747) 
5060 E. Clinton Avenue, Suite 102 
FRESNO, CA 93727 
Tel: (209) 252-9652 
CH,CS,MS 

Hewlett-Packard Co. 
P.O. Box 4230 
1430 East Orangethorpe 
FULLERTON, CA 92631 
Tel: (714) 870-1000 
CH,CM,CS,E,MP 

Hewlett-Packard Co. 
320 S. Kellogg, Suite B 
GOLETA, CA 93117 
Tel: (805) 967-3405 
CH 

Hewlett-Packard Co. 
5400 W. Rosecrans Boulevard 
LAWNDALE, CA 90260 
P.O. Box 92105 
LOS ANGELES, CA 90009 
Tel: (213) 970-7500 
Telex: 910-325-6608 
CH,CM,CS,MP 

Hewlett-Packard Co. 
3155 Porter Oaks Drive 
PALO ALTO, CA 94304 
Tel: (415) 857-8000 
CH,CS,E 

Hewlett-Packard Co. 
4244 So. Market Court, Suite A 
P.O. Box 15976 
SACRAMENTO, CA 95852 
Tel: (916) 929-7222 
A*,CH,CS,E,MS 

Hewlett-Packard Co. 
9606 Aero Drive 
P.O. Box 23333 
SAN DIEGO, CA 92139 
Tel: (619) 279-3200 
CH,CM,CS,E,MP 

Hewlett-Packard Co. 
2305 Camino Ramon “C” 
SAN RAMON, CA 94583 
Tel: (415) 838-5900 
CH,CS 

Hewlett-Packard Co. 
3005 Scott Boulevard 
SANTA CLARA, CA 95050 
Tel: (408) 988-7000 
Telex: 910-338-0586 
A,CH,CM,CS,E,MP 

Hewlett-Packard Co. 
5703 Corsa Avenue 
WESTLAKE VILLAGE, CA 91362 
Tel: (213) 706-6800 
bE, GHECs: 

Colorado 
Hewlett-Packard Co. 
24 Inverness Place, East 
ENGLEWOOD, CO 80112 
Tel: (303) 649-5000 
A,CH,CM,CS,E,MS 

SALES & SUPPORT OFFICES 
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Connecticut 
Hewlett-Packard Co. 

47 Barnes Industrial Road South 
P.O. Box 5007 
WALLINGFORD, CT 06492 
Tel: (203) 265-7801 
A,CH,CM,CS,E,MS 

Florida 
Hewlett-Packard Co. 
2901 N.W. 62nd Street 
P.O. Box 24210 
FORT LAUDERDALE, FL 33307 
Tel: (305) 973-2600 
CH,CS,E,MP 

Hewlett-Packard Co. 
6177 Lake Ellenor Drive 
P.O. Box 13910 
ORLANDO, FL 32859 
Tel: (305) 859-2900 
A,CH,CM,CS,E,MS 

Hewlett-Packard Co. 

5750B N. Hoover Blvd., Suite 123 
P.O. Box 15200 
TAMPA, FL 33614 
Tel: (813) 884-3282 
A* ,CH,CM,CS,E*,M* 

Georgia 
Hewlett-Packard Co. 
2000 South Park Place 
P.O. Box 105005 
ATLANTA, GA 30348 

Tel: (404) 955-1500 
Telex: 810-766-4890 
A,CH,CM,CS,E,MP 

Hawaii 
Hewlett-Packard Co. 

Kawaiahao Plaza, Suite 190 
567 South King Street 
HONOLULU, Hi 96813 
Tel: (808) 526-1555 
A,CH,E,MS 

Illinois 
Hewlett-Packard Co. 
304 Eldorado Road 

P.O. Box 1607 
BLOOMINGTON, IL 61701 
Tel: (8309) 662-9411 
CH,MS** 

Hewlett-Packard Co. 

1100 31st Street, Suite 100 
DOWNERS GROVE, IL 60515 
Tel: (812) 960-5760 
CH,CS 

Hewlett-Packard Co. 
5201 Tollview Drive 

ROLLING MEADOWS, IL 60008 

Tel: (312) 255-9800 
Telex: 910-687-1066 
A,CH,CM,CS,E,MP 

Indiana 
Hewlett-Packard Co. 
7301 No. Shadeland Avenue 

P.O. Box 50807 
INDIANAPOLIS, IN 46250 
Tel: (317) 842-1000 
A,CH,CM,CS,E,MS 

lowa 

Hewlett-Packard Co. 

1776 22nd Street, Suite 1 
WEST DES MOINES, IA 50265 
Tel: (515) 224-1435 
CH,MS** 

Kansas 
Hewlett-Packard Co. 
7804 East Funston Road, #203 
WICHITA, KS 67207 
Tel: (316) 684-8491 
CH 

Kentucky 
Hewlett-Packard Co. 
10300 Linn Station Road, #100 
LOUISVILLE, KY 40223 
Tel: (502) 426-0100 
A,CH,CS,MS 

Louisiana 
Hewlett-Packard Co. 

160 James Drive East 
ST. ROSE, LA 70087 
P.O. Box 1449 
KENNER, LA 70063 
Tel: (504) 467-4100 
A,CH,CS,E,MS 

Maryland 
Hewlett-Packard Co. 
3701 Koppers Street 
BALTIMORE, MD 21227 
Tel: (301) 644-5800 
Telex: 710-862-1943 
A,CH,CM,CS,E,MS 

Hewlett-Packard Co. 

2 Choke Cherry Road 
ROCKVILLE, MD 20850 

Tel: (301) 948-6370 
A,CH,CM,CS,E,MP 

Massachusetts 
Hewlett-Packard Co. 

1775 Minuteman Road 
ANDOVER, MA 01810 
Tel: (617) 682-1500 
A,C,CH,CS,CM,E,MP,P* 

Hewlett-Packard Co. 
32 Hartwell Avenue 

LEXINGTON, MA 02173 
Tel: (617) 861-8960 
CH,CS,E 

Michigan 
Hewlett-Packard Co. 
4326 Cascade Road S.E. 

GRAND RAPIDS, MI 49506 
Tel: (616) 957-1970 
CH,CS,MS 

Hewlett-Packard Co. 

1771 W. Big Beaver Road 
TROY, MI 48084 
Tel: (313) 643-6474 
CH,CS 

Minnesota 
Hewlett-Packard Co. 
2025 W. Larpenteur Ave. 
ST. PAUL, MN 55113 
Tel: (612) 644-1100 
A,CH,CM,CS,E,MP 

Missouri 
Hewlett-Packard Co. 
11131 Colorado Avenue 
KANSAS CITY, MO 64137 
Tel: (816) 763-8000 
A,CH,CM,CS,E,MS 

Hewlett-Packard Co. 
13001 Hollenberg Drive 
BRIDGETON, MO 63044 

Tel: (314) 344-5100 
A,CH,CS,E,MP 
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UNITED STATES (Cont’d) 

Nebraska 
Hewlett-Packard 

10824 Old Mill Rd., Suite 3 

OMAHA, NE 68154 
Tel: (402) 334-1813 

CM,MS 

New Jersey 
Hewlett-Packard Co. 
120 W. Century Road 
PARAMUS, NJ 07652 
Tel: (201) 265-5000 
A,CH,CM,CS,E,MP 

Hewlett-Packard Co. 
60 New England Av. West 
PISCATAWAY, NJ 08854 
Tel: (201) 981-1199 
A,CH,CM,CS,E 

New Mexico 
Hewlett-Packard Co. 

11300 Lomas Blvd.,N.E. 

P.O. Box 11634 
ALBUQUERQUE, NM 87112 
Tel: (505) 292-1330 
CH,CS,E,MS 

New York 
Hewlett-Packard Co. 
5 Computer Drive South 
ALBANY, NY 12205 
Tel: (518) 458-1550 
A,CH,E,MS 

Hewlett-Packard Co. 

9600 Main Street 
P.O. Box AC 

CLARENCE, NY 14031 
Tel: (716) 759-8621 
CH 

Hewlett-Packard Co. 

200 Cross Keys Office Park 
FAIRPORT, NY 14450 
Tel: (716) 223-9950 
CH,CM,CS,E,MS 

Hewlett-Packard Co. 

7641 Henry Clay Blvd. 
LIVERPOOL, NY 13088 
Tel: (315) 451-1820 
A,CH,CM,E,MS 

Hewlett-Packard Co. 

No. 1 Pennsylvania Plaza 
55th Floor 
34th Street & 8th Avenue 

MANHATTAN NY 10119 
Tel: (212) 971-0800 
CH,CS,E*,M* 

Hewlett-Packard Co. 
250 Westchester Avenue 
WHITE PLAINS, NY 10604 
Tel: (914) 684-6100 
CM,CH,CS,E 

Hewlett-Packard Co. 

3 Crossways Park West 
WOODBURY, NY 11797 
Tel: (516) 921-0300 
A,CH,CM,CS,E,MS 

North Carolina 
Hewlett-Packard Co. 
5605 Roanne Way 
P.O. Box 26500 
GREENSBORO, NC 27420 
Tel: (919) 852-1800 
A,CH,CM,CS,E,MS 

Ohio 
Hewlett-Packard Co. 

9920 Carver Road 
CINCINNATI, OH 45242 
Tel: (513) 891-9870 
CH,CS,MS 

Hewlett-Packard Co. 

16500 Sprague Road 
CLEVELAND, OH 44130 
Tel: (216) 243-7300 
A,CH,CM,CS,E,MS 

Hewlett-Packard Co. 

962 Crupper Ave. 
COLUMBUS, OH 43229 
Tel: (614) 436-1041 
Eff: Nov. 25, 1983 
675 Brooksedge Blvd. 
WESTERVILLE, OH 43081 
CH,CM,CS,E* 

Hewlett-Packard Co. 
330 Progress Rd. 
DAYTON, OH 45449 
Tel: (513) 859-8202 
A,CH,CM,E*,MS 

Oklahoma 
Hewlett-Packard Co. 
304 N. Meridian, Suite A 
P.O. Box 75609 
OKLAHOMA CITY, OK 73147 
Tel: (405) 946-9499 
A*,CH,E*,MS 

Hewlett-Packard Co. 
3840 S. 103rd E. Avenue, #100 
P.O. Box 35747 
TULSA, OK 74153 
Tel: (918) 665-3300 
A**,CH,CS,M* 

Oregon 
Hewlett-Packard Co. 

9255 S. W. Pioneer Court 
P.O. Box 328 
WILSONVILLE, OR 97070 

Tel: (503) 682-8000 
A,CH,CS,E*,MS 

Pennsylvania 
Hewlett-Packard Co. 
111 Zeta Drive 

PITTSBURGH, PA 15238 
Tel: (412) 782-0400 
A,CH,CS,E,MP 

Hewlett-Packard Co. 
2750 Monroe Boulevard 
P.O. Box 713 
VALLEY FORGE, PA 19482 
Tel: (215) 666-9000 
A,CH,CM,E,M 

South Carolina 
Hewlett-Packard Co. 

Brookside Park, Suite 122 

1 Harbison Way 
P.O. Box 21708 
COLUMBIA, SC 29221 
Tel: (803) 732-0400 
CH,E,MS 

Hewlett-Packard Co. 
Koger Executive Center 
Chesterfield Bldg., Suite 124 
GREENVILLE, SC 29615 
Tel: (803) 297-4120 

Tennessee 
Hewlett-Packard Co. 

224 Peters Road, Suite 102 

P.O. Box 22490 
KNOXVILLE, TN 37922 
Tel: (615) 691-2371 
A* ,CH,MS 

Hewlett-Packard Co. 
3070 Directors Row 

MEMPHIS, TN 38131 
Tel: (901) 346-8370 
A,CH,MS 

Texas 
Hewlett-Packard Co. 
4171 North Mesa 

Suite C-110 
EL PASO, TX 79902 
Tel: (915) 533-3555 
CH,E*,MS** 

Hewlett-Packard Co. 
10535 Harwin Drive 

P.O. Box 42816 
HOUSTON, TX 77042 
Tel: (713) 776-6400 
A,CH,CM,CS,E,MP 

Hewlett-Packard Co. 

930 E. Campbell Rd. 
P.O. Box 1270 
RICHARDSON, TX 75080 
Tel: (214) 231-6101 
A,CH,CM,CS,E,MP 

Hewlett-Packard Co. 
1020 Central Parkway South 
P.O. Box 32993 
SAN ANTONIO, TX 78216 
Tel: (512) 494-9336 
CH,CS,E,MS 

Utah 
Hewlett-Packard Co. 
3530 W. 2100 South 
SALT LAKE CITY, UT 84119 
Tel: (801) 974-1700 
A,CH,CS,E,MS 

Virginia 
Hewlett-Packard Co. 

4305 Cox Road 
GLEN ALLEN, VA 23060 
P.O. Box 9669 
RICHMOND, VA 23228 
Tel: (804) 747-7750 
A,CH,CS,E,MS 

Washington 
Hewlett-Packard Co. 

15815 S.E. 37th Street 
BELLEVUE, WA 98006 
Tel: (206) 643-4000 
A,CH,CM,CS,E,MP 

Hewlett-Packard Co. 

Suite A 
708 North Argonne Road 
SPOKANE, WA 99212 
Tel: (509) 922-7000 
CH,CS 

West Virginia 
Hewlett-Packard Co. 
4604 MacCorkle Ave. 
P.O. Box 4297 
CHARLESTON, WV 25304 
Tel: (304) 925-0492 
A,MS 

Wisconsin 

Hewlett-Packard Co. 
150 S. Sunny Slope Road 
BROOKFIELD, WI 53005 

Tel: (414) 784-8800 
A,CH,CS,E* ,MP 

URUGUAY 
Pablo Ferrando S.A.C. e |. 
Avenida Italia 2877 

Casilla de Correo 370 
MONTEVIDEO 
Tel: 80-2586 
Telex: Public Booth 901 
A,CM,E,M 

VENEZUELA 
Hewlett-Packard de Venezuela C.A. 
3RA Transversal Los Ruices Norte 
Edificio Segre 1, 2 & 3 
Apartado 50933 
CARACAS 1071 
Tel: 239-4133 
Telex: 251046 HEWPACK 
A,CH,CS,E,MS,P 

Hewlett-Packard de Venezuela C.A. 
Calle-72-Entre 3H y 3Y, No. 3H-40 
Edificio Ada-Evelyn, Local B 
Apartado 2646 
4001, MARACAIBO, Estado Zulia 
Tel: (061) 80.304 
CE 

Hewlett-Packard de Venezuela C.A. 
Calle Vargas Rondon 
Edificio Seguros Carabobo, Piso 10 
VALENCIA 
Tel: (041) 51 385 
CH,CS,P 

Bioelectronica Medica C.A. 
Calle Buen Pastor 

Edif. Cota Mil-Piso 2 y Semi Sotano 1 
Boleita Norte 
Apartado 50710 CARACAS 1050A 
Tel: 239 84 41 
Telex: 26518 

ZIMBABWE 
Field Technical Sales 
45 Kelvin Road, North 

P.B. 3458 
SALISBURY 
Tel: 705 231 
Telex: 4-122 RH 
C,E,M.P 

July 1983 5952-6900 

Indicates main office 

HP distributors are printed in italics. 
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